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Adjustable Eccentric. 





The accompanying cut gives two views of 
an adjustable eccentric, suitable for a link 
motion model. The cut shows the device so 
clearly that no detailed de- 
scription is necessary. It was 
invented by Mr. L. Wichert, 
who is with Mr. Harrington, 
chief draftsman in the draw- 
ing office of the Pittsburgh, 

Cincinnati & St. Louis Railway 
at Columbus, O. It is the in- 
tention to apply this eccentric 
on a new link motion model 
they are getting up. 

—— ope 

The war cloud in Europe 
does not throw any shadows 
upon our soil. A Pittsburgh 
rolling mill is working on a 
large order for armor plates 
for the Russian navy. A \ 
Bridgeport cartridge factory 
is working to fill a large order 
for cartridges for England,and 
one twice as large for Russia. 

Two or three Chicago firms 

have orders each for several 

million pounds of pressed beef 

for the English government. 

A Brooklyn steam pump 

works has already supplied 

the British government with 

a number of pumping engines 

to be used in the Soudan, and is ready to 
supply them as many more, if they want 
them, for use in the desert of Afghanistan- 
30th the Russians and the British know they 
can procure the best kind of war supplies 
from the United 
States. Let them send 
along their orders. 
c-_ 

Sixty-Inch 
Gap Chucking Lathe 











The engraving here- 
with presented repre- 
sents a new 60-inch 
chucking lathe, man- 
ufactured by Lodge, 
Barker & Co., Cincin- 
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**Qn Steel Hardened by Pressure.”’ 


By S. W. Goopygar. 





Having once before-—possibly through the 
temerity born of ignorance—taken excep- 
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ENTERED AT Post 
implies a change from a condition in which 
steel can be cut and worked, even bent, 
cold, to a condition of hardness precluding 
the possibility of cutting, or bending to the 
slightest degree without breaking. 


From 








ADJUSTABLE ECOENTRIO. 


tion through your columns to the statements 
at that time going the rounds of the scien- 
tific journals, that ‘‘ pressure, as such, hard- 
ened steel,” and finding that the same doc- 
trine, with some modifications and explana- 





nati, Ohio. 

This machine, with 
gap open, swings 60 
inches, and with gap 
closed swings 36 in- 
ches. The gap opens 
to leave space of 4 
feet. 

The slide rest is 
compound, to bore or 
turn straight and 
taper, and will face 
up the entire 60 in- 
ches. Largest diame- 
ter of cone is 18 
inches, and is geared 
10 to 1. The front 
bearing is 4} inches diameter by 6 inches 
long. The tail spindle is 3} inches in diam- 
eter, and has quick return motion. Tight 
and loose pulleys on countershaft 18 inches 
in diameter with 5-inch face, and should run 
60 revolutions per minute. This lathe can 
be made with turret-head instead of tail- 
stock, and power feed will be furnished if 
desired. 
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this extreme degree of hardness of which, 
in shop parlance itis said, ‘‘ so hard that the 
best file won’t touch it,” there are different 
degrees down to where a file will mark, 
then cut, with extreme care exercised in 
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tions, is again being forced upon the notice 
of the public, I beg your indulgence while 
I endeavor to point out as a mechanic, dis- 
claiming all knowledge on the subject as a 
scientist or expert, what there is in this sys- 
tem, as proven by actual practice, as well 
as indicated by the attempted explanation of 
its advocates. 

The term ‘‘ hardening, 


” 


in its fullest sense, 


shoving the file slowly, and finally, where 
with bold stroke, the file ‘‘cuts it like 
cheese,” or it can be bent double even, with- 
out danger of breaking. 

In carbon steel, the extreme condition of 
hardness is, without doubt, produced by 
sudden cooling from the proper condition of 
heat. That many of the intermediate condi- 
tions of hardness to be found between thor 
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oughly hardened steel, and steel in an an- 

nealed condition, do exist, after the opera- 

tion of hardening, 7. e., heating and sudden- 

ly cooling have. been performed, must be 

charged to differences in carbon in different 
steels, different heats, differ- 
rent character and tempera 
ture of quenching material, 
in a word, adaptability of 
steel under treatment to 
harden, with sudden  cool- 
ing from the proper heat, 
must be had, or some inter- 
mediate degree of hardness 
will result. 


‘‘ Why steel hardens ?” 
may be an_ unanswerable 
question. 


‘‘What hardens steel?” is 
easily answered, and that the 
heat is rapidly conducted 
from a piece of steel, heated 
to the proper heat for hard- 
ening, by being ‘‘ compress- 
ed as speedily as_ possible 
between metallic plates ina 
hydraulic press, care being 
taken that the plates are good 
heat conductors,” thereby 
hardening the pieces, is an 
illustration of one method of 
sudden cooling, which hard- 
ens steel, but, as pressure is 
applied, that force must have 
full credit for the resultant 
hardening, and we have, forsooth, ‘‘harden- 
ing by pressure,” when, without the sudden 
cooling, with twice the amount of pressure 
applied, and removed before the heat had 
been conducted away down to the harden- 
ing point, there would 
have been no hard- 
ening. 

Why not call things 
by their right names ? 
If pressure, as de- 
scribed, has a bene- 
ficial effect on steel 
and it is easy to 
believe that it may 
have—why not de- 
scribe the advantages 
known to exist, and 
speculate im 
aginary ones, with- 
out attempting to ig- 
nore the natural law 
under which steel 
hardens? Sudden 
cooling hardens steel. 
When steel is hard- 
ened under pressure, 
there would be about 
the same ground for 
a claim on the part 
of ‘‘pressure” to 
having done the job, 
that a fly would have, 
which should cling 
to the felly of a wheel 
on a stage coach, to making the wheel go 
around. 

That steel, heated to a ‘‘ cberry-red heat, 
placed between metallic plates—good heat 
conductors—under a hydraulic press, sub- 
mitted to pressure and allowed to cool in the 
press, will acquire new qualities, and be 
much finer grained and considerably harder 
and tougher than ordinary 


upon 


steel slowly 
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cooled in the air without pressure,” is true. 
What of it? There is nothing here to base 
the claim of ‘‘ hardening by pressure” up- 
on, and further, the same quality of steel 
coming from the heating furnace at the same 
heat used for the ‘‘ by pressure” 
can, by working under the hammer, or be- 
tween rolls down to a low heat, be made 
‘* finer-grained, harder and tougher” than if 
allowed to cool off slowly without the work- 
ing, or than if the hammering or rolling 
should cease while there was still remaining 
a high degree of heat. 

‘‘The cooling of the steel must be very 
rapid between the plates of the hydraulic 
press.” Yes, if hardening results it must. 

‘‘Hot hammering and rolling last but a 
short time. The effect of the hy- 
draulic pressure must be quite dissimilar.” 
Yes, if the piece continues under pressure 
till cold in the one case, and is left to ‘‘ cool 
in the air” from a high red or yellow heat in 
the other, but, if each shall receive the 
work, blow or rolling on the one hand, and 
pressure on the other, and the piece be re- 
moved from the press at such a heat that 
both may cool in the air from the same heat, 
then what ? 

That a piece of steel of any considerable 
size, when heated to the proper heat for 
hardening, and either plunged in water, or 
placed under pressure between metallic 
plates under a_ hy- 
draulic press, will by 
the sudden cooling of 
the outer portion— 

‘exterior strata” 

first assume the con- 

dition of an interiorly 

expanded, and ‘to some extent, compress- 
ible mass, under pressure from the outer 
and suddenly cooled portions through con- 
traction, and that, as the interior por- 
tions cooling later in contracting, are unable 
to draw after them the hardened and rigid 
outer portion to that extent which would 
fully return it to its original size and shape, 
thereby setting up within the mass unequal 
tensions, needs no ‘‘direct experiments 
proving the truth of this theory.” The truth 
of the theory is self-evident to any thinking 
mind, while through every-day practice in 
thousands of cases, the 
forced upon even the most casual observer 
that to harden pieces of steel -of any consid- 
erable size without producing ‘ internal in- 
equality of tension,” causing distortion of 
shape, with liability to crack, is one of the 
most difficult operations known to mechan- 
ics. 

It is probable that pressure applied to two 
opposite sides of a heated piece of steel 
by two plates under a hydraulic press would 
result in leaving the two sides in contact 
with the ‘‘ good heat conducting metallic 
plates” more nearly of the original shape, and 
the depth in the direction of the pressure 
more nearly what it was before heating than 
if the cooling should be accomplished by 
plunging in water or other quenching liquid; 
but, while conceding this, would not the as- 
sumption be justifiable, that on general 
principles the other surfaces not under press- 
ure would be liable to greater distortion in 
consequence of the protection to top and 
bottom by pressure ? 

If this assumption is 
judged by the condition of pieces of steel, 
‘* hardened by pressure” as compared with 
other pieces of the same quality, size and 
shape, hardened by liquid quenching, then it 
is fair to retort that one process hardens, the 
other The sudden 
cooling all over in water hardens and con- 
verts the 
box which cannot get back to original size 
and shape while the interior is largely ex- 
panded by heat, nor from its unyielding 
character can it get back after the contrac- 
tion by cooling has taken place in the in- 
terior, while just in proportion as the heat is 
conducted away more gradually, and the 
degree of hardness and rigidity produced is 
less in the so-called ‘‘ pressure hardening ”’ 
than by the quenching process, there will 
be less distortion, less ‘internal inequality 
of tension” and liability to crack, but, un- 
der the universal law of compensation there 


process, 


proof positive is 


said to be false, 


but partially hardens. 


outer portion into an unyielding 
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will be less of what the operation was ex- 
pected to produce, 7. ¢e., hardness, and if the 
degree of hardness produced by the ‘‘ press- 
ure” process could be accurately gauged, 
and the lower heat used, which would pro- 
duce the same condition by quenching in 
water, or, using the same heat as in the 
‘¢ pressure”? method, cooling in some greasy 
or heated quenching compound, whereby 
the heat will be conducted away no more 
quickly than by the plates in the hydraulic 
press, is there not good ground for believing 
that the advantage claimed for the ‘‘ press- 
ure” plan would show up very small ? 

Suppose that the metallic plates between 
which the heated piece of steel is to be 
pressed under the hydraulic press, were to 
be heated to a good red heat themselves, 
and the same pressure applied, who believes 
that the steel between the heated plates 
would be hardened ? 

If pressure hardens, why should it not? 

If, in hardening a piece of steel by press- 
ure, the peculiar condition of grain produced 
by hardening at the right heat should be 
manifest in the ‘‘external strata,” who be- 
lieves that it will extend clear through the 
piece, or that the piece will be hardened any 
more deeply than if it had been quenched 
in water? If pressure hardens and refines, 
why not clear through ? 

That steel depends for its fineness of grain 
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swaging are known to produce a great in 


| crease of strength, and to change steel of a 


very coarse grain, even the grain to be found 
in the ingot, to a condition of exceeding 
fineness ? 

With cold-drawn steel wire showing a 
tensible strength of 160,000 pounds to the 
square inch, when the rods from which it 
was drawn as they come from the rolls 
would show but little, if any, over 100,000 
pounds, and in the annealed condition, as 
prepared for drawing, not more than 80,000 
pounds, while from a coarse condition of 
grain the drawing has produced a grain too 
flne to be discernible to the naked eye, 
why should we have our attention called to 
similar conditions produced by placing un- 
der pressure when hot, permitting to remain 
under pressure until cold, and be asked to 
believe that welding has taken place ? What 
is welding? Is it not the intermingling of 
the molecules when heated to a condition of 
semi-fusion or plasticity? In spite of the 
claims for ‘‘ cherry-red welding compounds” 
who believes that steel welds at the cherry- 
red heat at which steel should be hardened, 
whether under pressure or otherwise? As 
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Anti-PRESSURE STEAM AND WATER VALVE. 


upon ‘‘a tightening of the steel molecules 
while they are yet soft enough to weld to- 
gether,” and that through this welding to- 
gether comes a great increase of strength, is 
interesting, but what is there new in it? 
Steel is worked under the hammer and be- 
tween rolls ostensibly to bring it to size and 
shape required, but not less to produce the 
molecular condition required for the uses to 
which it is to be put. A condition of great 
tenacity and fineness of grain depends 
largely upon how the work is performed, 


whether—if hammering is resorted to—but 
a small section of surface shall be affected 


by each blow, thereby stretching the metal 
on the principle of peening; or, whether a 
considerable surface shall be acted upon; 
whether in hammering squares, rounds, or 
other shapes adapted to swaging, swages 
shall be used, thereby forcing all parts of the 
metal upon itself, and from all directions to- 
ward the center, or whether the hammering 
shall be done between two plain, flat surfaces, 
hammer giving the 
metal chance to escape from the full effect of 
the blow; whether the working begins with 
the steel at just the right heat for beginning, 
and ceases at just the right heat to produce 
the best results, with a multitude of other 
questions which might be raised, have a bear- 
ing on the subject; but, unless the advocates 
of ‘‘ hardening by pressure” are willing to 
concede that steel can be welded cold as 
well as hot, what becomes of their theory 
that by their plan ‘‘ welding together of 
molecules,” deserves full credit for increase 
of strength and superior fineness of grain, 


as between and anvil, 


when cold working, as rolling, drawing, and 


to the claim that ‘‘steel hardened in water 
shows increase in volume aud decrease in 
specific gravity,” there are strong grounds 
for denying the universal application of this 
rule. That steel which is hardened at too 
great heat, thereby opening the grain, and 
producing, as is often the case, a grain as 
coarse as pig-iron will show a decrease of 
specific gravity is readily believed. That 
suddenly cooling a piece from a heat much 
greater than is necessary to produce the 
hardness required should produce the same 
effect, is reasonable ; but, suppose the heat 
had been not too great, or the cooling had 
been sufficiently slow to permit contraction 
in the natural way which sudden cooling 
obstructs, then what? Will somebody who 
has made a thorough test of the matter by 
hardening pieces of steel of such size as will 
harden clear through at just the heat to re- 
fine by hardening, tell us what they know 
about the matter? Under the conditions 
stated, will there not be a plain contradic- 
tion of the statement quoted from the ‘‘press- 
ure hardening ” advocate ? 

That ‘‘M. Clemandot’s invention is worthy 
of investigation,” I am very willing to con- 
cede. That its merit may be even greater 
than has been claimed, I feel no disposition 
to dispute, but I believe that its advocates 
have been unfortunate in their description of 
what it really is, and does, thereby putting 
before the public a ‘‘ what is it” more puz- 


zling even than that which helped to make 
the name of P. T. Barnum famous. 

If any of your readers know that pressure, 
as such, does really harden steel, as harden- 
ing is generally understood, I hope we shall 
hear from them. 
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Anti-Pressure Steam and Water Valve. 


In the sectional cut of this valve, C repre- 
sents the handle, D the stem, B the main 
valve, and A the secondary valve. 
The valve operates with the pressure, and 
is perfectly balanced by means of the sec- 
ondary valve. In operation, the secondary 
valve is first opened, which gradually takes 
the pressure from the main valve, leaving 
nothing but the friction to be overcome. In 
closing, the secondary valve is first closed, 
which gradually brings the full pressure on 
the upper side of main valve, which is ex- 
erted to keep the valve closed. Even the 
largest size can be operated with an exertion 
scarcely noticeable. 
This valve is being put upon the market 
by Hilborne L. Roosevelt, 317 South 22d 
Street, Philadelphia, Pa. 

SS 
A Lady’s Reading of a Cross-Section 

Drawing. 





People who undertake to lecture on me- 
chanical subjects to a mixed audience ought 
to avoid the use of cross-section drawings to 
illustrate their discourse; or, if they are 
used, very clear explanations should be given. 
The writer lectured the other evening on the 
‘*Locomotive” to a mixed audience in the 
Young Men’s Christian Association rooms in 
the Grand Central Depot, New York, and a 
half-size cross-section of the Underhill loco- 
motive boiler was used to show plainly what 
a multi-tubular boiler is. The explanations 
were duly given, and supposed to have been 
satisfactory. At the finish of the lecture the 
people were lingering round the room, talk- 
ing and looking at the illustrations. A lady 
was examining the Underhill boiler drawing 
with great attention, and her escort asked 
what she was looking at. She explained 
that she was trying to understand the draw- 
ing. He asked what she made of it. ‘It 
looks to me,” she said, ‘‘ like a square with 
a great many tracks running from one side of 
it and a small house on the other side.” The 
fire-box was the square, the tubes were 
tracks, and she imagined that the dome rep- 
resented a house. 

co. ae 


Correction. 


John Coffin, on the 
‘* Balance of Rotary Parts of Machinery ” 
(April 11), the printer, in making up, 
changed the last line in the inspection of the 
equation so as to stand T=8....D= —e.... 
8. should be T=e....D=—<....8, 
Just above this the a wv *d e= 


In the article by 


D 
should be wv? de = and the ex- 
D-t-e nye 
pression immediately under wv?dc=T. 
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Lake Shore Apprentice Shop. 


When Mr. Charles Paine was General Su- 
perintendent of the Lake Shore & Michigan 
Southern Railroad, he took an active interest 
in the organization of an apprentice school 
connected with the shops of the company at 
Buffalo. The school has now been in 
eration some eight years, and its influence 
for good has been remarkable. 

From the Butfalo Hapress we learn the 
school at the Buffalo shop is in charge of 
Mr. Matthew Scanlon, who graduated from 
it, and who is now the draughtsman of the 
shop here, besides having entire charge of 
the tools. His experience in the school 
taught him just what the scholars needed to 
learn, and the result is that, in order to ex- 
plain the lessons thoroughly, models are used 
}in addition to the blackboard drawings. The 
|school is now attended by the sixteen ap- 
prentices from the blacksmith, tin, boiler, 
and machine shops, who are obliged to at- 
tend the class for two hours on one night 
each week. A vacation of two months from 
the lessons is given them in July and August 
ofeach year. As arule, when the boys first 
enter the school, it seems dull and uninter- 
esting for them, but the many advantages 
they are given in the way of study, soon 
make them earnest attendants. The advan- 
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tage of this instruction is that they can ob- 
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tain both theoretical and practical education 
at the same time. During all of the time 
Mr. Paine was connected with the road he 
offered a prize of a book on mechanics each 
year to the boy making the most progress in 
his class. Master Mechanic, J. 8S. Graham, 
and shop foreman, Peter Fowler, are both 
earnest friends of the school, taking great 
interest in its progress and furnishing it 
with all the facilities at their command. No 
apprentice is allowed to work in the shops 
unless he attends the draughting school, 
and a refusal to attend it results in his place 
being filled by another. 
~—_-— 
Hand Planer, 


A New 





The large engraving represents a new hand 
planer, made by Bentel, Margedant & Co., 
Hamilton, Ohio. It is adapted to planing 
out of wind, jointing, squaring, smoothing, 
leveling, cornering, chamfering, tapering and 
mitering ; hand matching can also be done 
with this machine. 

The frame is a solid casting, properly pro- 
portioned to support the table and cutter- 
head. The tables are cast in one piece, each 
one being 3 feet 
long, or from end 
to end, including 
the opening for 
the cutter-head 6 
feet 2 inches. 
The tables rest on 
long slides, and 
are adjusted for 
depth of cut by 
hand wheels con- 
veniently placed. 

A fence is pro- 
vided, which can 
be set at any an- 
gle or bevel, and 
can be adjusted 
to any position 
across the surface 
of table. 

The small cyt 
represents the 
cutter-head. The 
knives are 
straight, but are 
set on an angle, 
giving a shearing 
cut, producing 
smooth work on 
cross-grained or 
knotty wood. 
These machines 
are built of 12”, 
16”, 20” and 24” 
capacity. 


—— ope 


Locomotive Draft Appliances, 





By J. D. CAMPBELL. 





The duties that an intervening appliance 
between the smoke stack and exhaust pipe, 
or between the flues and the smoke stack of 
a locomotive, have to perform are often mis- 
understood and confounded. The first, the 
lifting pipe between the stack and the short 
exhaust pipe, has severa! functions. It acts 
as a regulator, and distributes the draft 
equally through the flues. By its distance 
from the base of the stack and the bottom 
of the smoke box, and when made of proper 
proportion and shape, it isa valuable aid to the 
exhaust and stack in creating draft, as well as 
a delivery tube to lead the exhaust into the 
stack. These capacities have been so long 
understood that we are apt to think the de- 
flecting plate placed in front of the flue sheet 
in a smoke box, when the open stack and 
long exhaust pipe are used, has the same 
purposes, whereas it has but one and that is, 
to regulate the draft and distribute it evenly 
through the flues. Yet, while the plate 
cannot increase the draft created by the 
exhaust and stack, its position or length in 
front of the flues may interfere with the 
draft by obstructing the passage of the 
gases from the flues or in the way they are 
delivered into the smoke box. 

With the long exhaust pipe and open 


stack, were there nothing intervening, the 
draft would naturally be from the upper 
flues, the point nearest the vacuum in the 
stack, or the point of draft induction created 
by the exhaust steam. To equalize this 
through all the flues the deflecting plate is 
used, and in its construction several things 
must be considered, the principal ones being 
its position or angle, and length. The 
plate should be long enough to cause the 
draft to be through all the lower flues, and 
its angle such that the area between its 
lower edges and the flue sheet shall be 
sufficient to permit the gases from the upper 
flues to pass under it freely. The position 
of the plate for performing this last duty is 
important, and when not considered affects 
the draft injuriously through the current 
from the lower flues filling the mouth of the 
opening, cutting off the draft from the upper 
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that an imprint has been made on the plate 
opposite each flue, faintly towards the 
bottom but growing more distinct with 
every ascending row. Where the angle 
was sufficient the plate will be found clean. 
When the locations of the steam pipes are 
such that injurious obstruction will result 
from the use of a plain plate, another form 
can be used that will give good results, but 
it costs more to make than the first plate. 
This consists of a series of plates with an 
opening between each, that between the last 
plate and the bottom of the smoke box being 
the greatest. Each plate is set with its top 
edge on a line with the bottom edge of the 
preceding one, but far enough away to 
give an opening which permits the gases to 
pass upward in the direction of the stack. 
Each opening having but a few flues to serve 
the gases have an easy unobstructed passage 








3 
The 
was that the reservoir of the lamp 
should be of metal, and not of glass or 
earthenware; that there should be no open- 
ing or channel of communication with it 
near the burners, unless protected by wire 
gauze on the safety lamp principle, or unless 
its diameter did not exceed .04 inch. The 
wick should be soft, loosely plaited, so as to 
fill the holder without suffering compression, 
and never be much longer than sufficient to 
touch the bottom of the reservoir, and it 
should never be immersed to a less depth 
than one-third of that of the reservoir, which 
should be always almost filled before use. 
The flame should be lowered carefully, and, 
if it was to be kept burning in a lowered 
state, should not be beneath the metal work, 
but even then the vapor of unconsumed 
petroleum will escape, and cause an unpleas- 
ant smell. When it is to be extinguished, if 
it is not provided with an extinguisher which 
all good lamps now have, it should be 
lowered to a mere flicker, and, instead of 
blowing down the chimney, a sharp puff 
should be given across the top, the mouth 
being level therewith. A large collection of 
lamps was shown, 
from the earliest 
and crudest, some 
of which, as the 
lecturer showed 


not remove altogether, such accidents. 
first 
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flues. This defect is often remedied by 
bushing the nozzles and creating thereby a 
greater evil. 

The angle of the plate, to obtain sufficient 
area between its end and the flue sheet, is, 
from the location of the upper end of the 
steam pipes compulsory, yet, were the 
steam pipes not a factor in the location of 
the plates, it would be necessary that it 
should have such an angle as would cause 
the gases from the flues to make an easy 
bend downward to pass under the plate and 
escape. The draft from the lower flues or 
those below the plate is directly outward 
and beyond the plate upward. That from 
behind the plate is outward, then downward 
to pass under the plate, while that coming 
from the flues immediately above the end of 
the plate and close to the power of the draft 
will quickly take the downward curve to 
pass under the deflector. The farther the 
flues are up behind the plate, the less the 
inducement is to cause the gases to deflect 
downward and they tend to strike direct 
against the plate. Were there no angle to 
the plate the gases would be dashed against 
it and confused, but with the proper angle 
to the plate the gases are deflected with an 
easy turn and sent in the proper direction. 

This may seem a mere theory, but its truth 
can be confirmed by observing the back of a 
deflecting plate which has been set without 
having the proper angle. It will be found 





HAND PLANER. 


to the stack. With a slight angle given to 
these plates the cinders will be deflected, and 
by their momentum carried downward when 
the outward draft from the bottom flues 
throw them to the front of the smoke box. 
The use of a plate being to regulate and 
distribute equally the draft through all the 
flues, the kind of plate that will produce 
this and direct the current of gases in the 
quickest and easiest way to the stack will 
give the best results. The principle of the 
resistance to the passage of a liquid that 
would have to make a sharp angle and meet 
with obstruction applies to the passage of 
the box 
of a locomotive, and extra resistance must 


gases through flues and smoke 
be overcome by extra work with the ex 
haust. 
: ~-: - 
To Prevent Lamp Explosions. 

An eminent British chemist recently de- 
livered a lecture on ‘‘ accidental explosions 
produced by non-explosive liquids,” that 
contained many valuable hints to those using 
petroleum products for lighting purposes. 

Dealing with the use of lamps, from which 
so many accidents still occur, in spite of the 
careful supervision over the sale of kerosene, 
he showed that, though a large proportion of 
such accidents were not due to actual ex- 
plosion, yet explosions did occur, and he 
offered suggestions which would reduce, if 





by actual demons- 
tration, were 
‘““warranted to 
produce an explo- 
sion on the short- 
est possible no- 
tice,” thence as- 
cending in the 
process of evolu- 
tion to one to 
which he called 
special attention. 
This was a lamp 
by Messrs. Defries, 
embodying all the 
features which ex- 
haustive scientific 
inquiry have 
proved to be ne- 
cessary for the 
perfectly safe use 
of mineral oils. 
Its most striking 
feature is the small 
size of the wick 
reservoir, which 
is, however, kept 
well filled by a 
much larger sep- 
arate surrounding 
reservoir, in 
which the oil is 
kept perfectly cool 
oe ~-- - 

A correspondent, referring to F. J. Mas- 
ten’s communication (March 14) on twist 
drill sockets, writes to say that in his expe- 
rience the trouble with twist drill shanks 
and sockets is, that the fit is not made so 
that the drill enters the socket sufficiently 
deep enough to be driven properly by the 
flattened end. He says that in many he has 
examined, the driving must all be done from 
not more than 4” of the flattened part, which 
soon twists off, letting the socket turn on 
the drill. 

a 

A bishop visited a village in Louisiana 
recently, and the blacksmith of the place, 
who was a devout churchman wished. to de- 
monstrate his joy by firing a royal salute. 
The place did not possess a cannon, but it is 
a poor blacksmith who would be deprived of 
the pleasure of making noise with gun- 
powder because a regular cannon was not to 
be found. The Louisiana blacksmith was 
not so devoid of natural resources. There 
was a large gas-pipe valve in his shop, and 
he turned this into an improvised cannon. 
So that it should make plenty of noise, he 
filled the whole cavity with gunpowder and 
touched it off with a long red-hot rod. The 
rod proved hardly long enough, however, 
for, when the shot went off, the valve went 
to pieces, and part of it broke the pious 


blacksmith’s leg. 
l 
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Bad Luck Pursuing Engines and 
Engineers. 


ailroad men are all acquainted with the 
curious run of bad luck that some locomo- 
tives have. On some roads there are engines 
that seem for a season always to be in 
trouble, no bad smash-up happening without 
their getting a share of the bruises. There 
are also singular features about the bad luck 
that pursues particular engines. One will 
have all its misfortunes on a certain division, 
while another will fall into trouble wherever 
it goes. Sometimes a train-man will have a 
run of bad luck that is entirely beyond the 
control of anytbing within his power, the 
careful man being pursued in this way as 
much as he who leads to disaster by reck- 
lessness. The train-man out of luck also 
meets with his misfortunes in certain divi- 
sions or in certain districts. These reflec- 
tions came home to us on hearing that 
Engineer A. T. Calkins had been in a col- 
lision near Iowa City, and got his arm broken 
and was otherwise badly injured. This 
engineer we have known since he first 
started out, and he is as careful, sober and 
industrious a young man as there is in lowa. 
One day, when he was just beginning to run 
extras, he started out with a snow plow to 
open the division that passes through Iowa 
City, and they had not gone far when a 
heavy bank was encountered, and snow 
plow and locomotive waltzed out into the 
prairie. Calkins got off pretty easy that 
time. Next turn he was not so fortunate. 
He started before daylight one morning with 
a train that ran over the same division. 
There had been a severe rain-storm during 
the night, which turned a small creek near 
Iowa City into a turbulent river, and the 


rushing water undermined the foundations | 


of a railroad bridge. 
When Calkins reach- 
ed this bridge, his 
engine went through 
into the flood and 
he was taken out 
terribly injured, but 
recovered after much 
suffering. He return- 
ed to work after 
a time on the same 


division, and now 
has met his third 
accident there. We 


trust that it is a case 
of the third accident 
changing the luck. 
In this last case the 
collision was caused 
by a mistake in order; 
so, like the other 
cases, it was entirely 
beyond control of 
the engineer. 


- —— 


Isaac HH. Cong- 
don, superintendent 
of motive power on 
Union Pacific Rail- 
road, Omaha, who is 
well known as the in- 
ventor of the Congdon 
brake shoe, and other 
railroad appliances, 
has recently patent- 
ed an improvement 


on car brakes. 


which 


from the first lever or brake staff. 


also patented an improved means for cast- 


ing axle boxes. 


—- om- 


In the course of a_ recent 


respecting the merits of cast iron cutlery it 
Nost 
rand’s Engineering Magazine had used a pair 
and 
We were 
disposed to question the durability of cast 
iron cutlery, but when scissors stood the 
wear those referred to were subjected to 
and still were capable of further use, we 


was asserted that the editor of Van 


of cast iron scissors for three 
that they were still in good order. 


years, 


stand corrected. 


It is 
a combination of levers of scissors shape, 
have the effect of equalizing on 
two pairs of trucks, the tension transmitted 
He has 


discussion 
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Birkmann’s Lathe and Drill 
Press Chuck. 

This chuck, the invention of 
George Birkmann, 258 West 29th 
street, New York City, is represent- 
ed in the accompanying detail en- 
gravings. It consists of a conical 
sleeve adapted to be screwed to the 
spindle, or to be otherwise attached 
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to either the loose or fast spindle. 
This sleeve is connected by means 
of a screw collar with a cylindrical 
socket adapted to receive smaller 
sockets or bushings for holding pieces 
of different sizes. 

Fig. 1 is a section of chuck with 
detachable sockets in place, Fig. 1a, 
a side view of the smallest tool sock- 
et, Fig. 2 is a section of the chuck 
arranged to hold a shaft, Fig. 3 repre- 
sents the chuck attached to the tail 
stock spindle of a lathe, and Fig. 4 is 
an end elevation and part section of 
chuck. 

In these engravings A represents . 
the conical sleeve that screws to the 
spindle S, shown in Figs.1 and 2; Cis 
the threaded collar that holds the 
main socket Y in place. The main 
socket receives one or more smaller sockets, 
D,, D?, D*, as clearly shown. 

When the chuck is to be used for shafts 
cylinders sockets /, Fig. 2 are used, which 
are secured by set screws; collar #' prevents 
longitudinal motion. 

Fig. 3, representing the chuck on the tool 
spindle, requires no explanation. 

This chuck, we are informed by Mr. Birk- 
mann, is in use by himself and others for 
various kinds of work for which it is suited 
with satisfactory results. 


A Goop USE FOR 


What is Done With Old Boilers. 


Objections are frequently made to such 
a disposal of old boilers as works them 
second- 
user, by 
patches 
not 
expense 


around through the hands of the 
hand dealer, and out again to the 
the judicious application of a few 
and a good deal of paint. They 
valuable for old stock owing to the 


are 


well-known ‘‘ Perfection” turbine 








of cutting up and getting ready for use. The 
manner of putting them to a useful purpose 
that is represented in the engraving, which 
is practiced by Craig Ridgway & Son, of 
Coatesville, Pa., is entirely unobjectionable. 
This company are the manufacturers of the 
water- 
wheel, which, being adapted to be set out- 
side the water, makes the old boiler shells 
entirely suitable to conduct the water to 
them, without the necessity of building large 


BriRKMANN’s LATHE AND DriLt Press CHuok. 


cases in which to set the wheels. The con- 
struction of their wheels not calling for the 
expensive casing, they use iron piping very 
largely in place of the wooden pen-stock so 
much in use for small power, and they inform 
us that they find the old boiler shells, requir- 
ing but little work removing the heads 
patching holes, and cutting a hole to suit the 
wheel, to be an excellent and cheap substi- 
tute for the wooden tube. 

The engraving shows four of the many 
ways these old shells are used. 
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No. 1 shows a shell leading the water 
directly from the forebay on an angle of 45 
degrees. The small cut in the corner shows 
two wheels attached to another shell. 

No. 2 shows a shell set vertically with a 
wheel bolted to the side of it, while the 
water is led into it by a wooden trough at 
the top, where there is no pressure. 


No. 3 shows a shell on an angle with a 
wheel bolted to the side, when it is impos- 
sible, or not found desirable, to bolt it to the 


end. 


No. 4 shows a shell laid horizontally in the 
pit, with three wheels fastened to its sides, 
and water brought to it by the wooden fore- 


bay at the right. 


these wheels, and serve the purpose quite 
a swell as new tubes. 





Old boiler shells placed in almost every 
conceivable position are utilized in setting 
» used both rawhide and compressed paper 

for small gear wheels, and prefers the latter. 
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Engineers’ Stories. 
A locomotive engineer, having written a 
etter to the Monthly Journal, giving some 


extraordinary experiences with cold weather, 


yne incident being that the siphon of his 


steam gauge froze up while running on a 


lreadfully cold day, the members of the 


Brotherhood have taken up the subject and 
several of them give curious experiences in 
the April number of the Journal. 
them have accepted the story of the frozen 
gauge, although it was no doubt true as a 
tall yarn, and tried to come one better. 


Some of 


Rory O’More tells how he was running 


the front engine of a double-header on a 
terrible December night, when the snow was 
drifted deep over the track, and a piercing 
frosty wind searched through every open 
crevice. 
bank, the front end of Rory O’More’s engine 
was broken 
he patched up the broken front, and started 
on. 
ticed his engine popping off in a manner 


In bucking through a heavy snow 


in. With some fence boards 


After running about a mile, he no- 


which he never saw her do before, and no 
sound was proceeding from the stack. The 
engineer of the train engine kept whistling 
to Rory to go ahead, but he concluded 
something was wrong, and signaled to stop. 
He examined the eccentrics, links, rocker 
arms and steam chests, but could find noth- 
ing wrong, and after a prolonged search, 
discovered that the steam pipes were frozen, 
and would admit no steam to the cylin- 
ders. 

Zero, who hails from the boreal} regions 
around Marquette, in northern Michigan, 
relates how engineer Jones was out with a 
heavy freight train one cold night in Janu- 
ary, with a slippery eight-wheel engine 
which stalled on a grade. The engineer 
becoming enraged at 
the engine, on ac- 
count of her.inability 
to; take the train 
along, allowed her 
to stand and slip. 
Presently the slipping 


slowed down, and 
gradually ceased. 
The engineer was 


astonished at this, for 
the boiler had a full 
head of steam, so he 
went out to look for 
the cause. On arri- 
ving atthe front of 
the engine he found 
her frozen to the 
track. The cold was 
so intense that the 
exhausts had frozen 
as they left the 
stack, and falling, 
one above the other, 
had formed a pyra- 
mid of ice from the 
top of the stack to 
the frozen ground! ! 
Next? 





If fitting up loco_ 
motive frames in the 


Pittsburgh [.ocomo- 
tive Works, unusu- 
ally great care is 
taken to make all bolts a snug fit. The 
frames are drilled to templates, then the 


holes are reamed to take in an accurately 
fitting plug, which is , 999” 
end than on the other. The hole must not 
take in the large end. 


minute measurements brought into 


do fitting. 


1 
id0 


1 of an inch. 


i1d00 


to fit to the 


ment means. 
Ne 
A correspondent writes us that he 





smaller on one 


Working with the 
appa- 
rency by the micrometer gauge is getting 
machinists to understand how fine they can 
A few years ago, few machinists 
would undertake to fit anything closer than 
of an inch, but now, although their skill 
has not increased any, they readily undertake 
This is because 
they know better what the fine measure- 


has 
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Examination for Stationary Engineers. 


Some time ago the owners of a large build- 
ing erected in New York City put in an elab- 
orate steam-heating and elevator machinery 
plant, and they required a good engineer to 
take charge. They were prepared to pay 
good salary to a suitable man, and this fact 
becoming known, a host of applicants be- 
came candidates for the place. As a means 
of helping to indicate what man would best 
suit the position, the candidates were re- 
quired to take part in a competitive exam- 
ination, the subjoined being the questions 
submitted. Few engineers would be able to 
answer half of the questions, but the publi- 
cation of them will give engineers an idea of 
the range of knowledge required by those 
favoring the system of appointment through 
merit alone, and they may serve as a guide 
to study : 

What is your name? 

Your age, and where born? 

Are you a machinist ? : 

Where were you apprenticed, and number 
of years you worked at the trade? 

Have you ever been a marine engineer? 

Do you hold a United States certificate? 

Of what grade ? 

Do you hold a local certificate ? 

Of what grade ? 

What is steam ? 

What are the properties of steam ? 

At what temperature does water boil at 
sea level ? 

What is the volume of steam from 1 cubic 
inch of water ? 

What is the temperature of steam, and vol- 
ume at 1 pound above atmospheric pressure ? 

What is the temperature of steam at 60 
pounds above atmospheric pressure ? 

What is the volume of steam at 60 pounds 
per square inch above atmospheric pressure ? 

What is latent heat? 

What is sensible heat? 

What is the British unit of heat? 

What is the mechanical equivalent of heat? 

What is the equivalent of a horse-power ? 

What is the horse-power of an engine 
cylinder, 12x18”; initial pressure, 80 pounds 
per square inch; cut-off, { stroke; revolu- 
tions, 100 per minute? 

If the initial pressure be 80 pounds per 
square inch, and cut-off j stroke, what will 
be the terminal pressure ? 

What will be the point of cut-off to reduce 
the terminal to atmospheric pressure ? 

Have you ever used the indicator ? 

And whose make ? 

Draw an indicator diagram, and compute 
the horse-power from it, of an engine 
14x22”, initial pressure 75 pounds, cut-off 
3 stroke, revolutions 80 per minute ? 

Have you had any experience with piston 
valves? 

State what other valves you are familiar 
with, and give a sketch of them. 

What is lap and lead? 

What is pre-release ? 

Of what benefit is compression ? 

What is the tensile strength of iron ? 

And of steel ? 

What is the safe working pressure per 
square inch of a tubular boiler 54” diameter, 
plates ,,’ thick ? 

What pressure will be necessary to burst 
an iron boiler 30” diameter, ;°,” thick, the 
diameter and pitch of rivets so they will 
shear off when the plates have reached the 
limits of their tensile strength ? 

Give a sketch of what you consider the 
best boiler stay ? 

And how a boiler should be stayed ? 

What grate surface do you allow in square 
feet per horse-power ? 

What is a fair allowance of heating surface 
per horse-power ? 

How much water will 1 pound of coal 
evaporate ? 

How much coal would be a fair average 
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When is the best time to remove clinkers 
from the fire-brick walls with the least injury 
to the brick? 

Where should the connections be made in 
a boiler for the attachment of steam and 
water gauges ? 

Where should the steam and water gauges 
be situated ? 

What is your opinion as to the use of 
Croton water in boilers? 

State your objections, if any ? 

What different make of steam gauges are 
you familiar with? 

State maker’s name, and draw a vertical 
section of them ? 

Have you had any experience in steam 
heating ? 

State where ? 

Would it be economy to use the exhaust 
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New Power 


piston ? 


ore 


4” diameter, total length of lever 36 
fulcrum to valve 4”, boiler 


connections 12 pounds? 


able and stationary sheaves ? 
The diameter being 1, what is the area? 
What is the square of 12? 





per horse-power per hour? 


How much water evaporated per horse- 


power per hour? 

Give a rule for computing the diameter of 
a safety valve for a given boiler ? 

Where is the best place to introduce the 
feed-water in a boiler ? 

Where should the blow-olf pipe be situated ? 








What is the cubical capacity of a cylinde 
4’x10’? 
| What is the pressure per square inch of 
column of water 100’ high? 
And at what height will it 
column of mercury? 
ee 


support 


Railroads in this country employ directly 


and indirectly 2,000,000 men. 








steam for heating purposes, if it should throw 
a pressure of 2 pounds per square inch on 


What weight is required for a safety valve 
, from 
pressure 80 
pounds per square inch, weight of valve and 


What weight will be required on the end 
of a rope to counterbalance a weight of 40 
pounds suspended from a movable sheave, 
the rope passing four times around the mov- 
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A New Power Punching Press. 
The press illustrated below represents the 
middle size of anew series of five back-wheel- | 


5 


while fly-wheel is in motion, thus dispensing 
with the need of a countershaft. 
able spring brake which controls the motion 
of the press and adapts it to various speeds. 


An adjust- 


ed power punching presses (called presses 51, | A treadle-lock, by which the treadle can be 


52, etc.) which have just been put on the 
market by the Ferracute Machine Company, 
of Bridgeton, N. J. 
cially adapted for cutting and punching 
articles in bar and thick sheet metals, such 
as nuts and washers, hardware, nails, locks, 
clockwork, cutlery, carriage goods, watches 
and jewelry, silver and brass work, gas 
fixture and lamp work, small parts of textile 
machinery, agricultural implements and 
musical instruments, and for trimming drop 
forgings, ete., etc. They are built with the 
frame, extending down in the form of a 


These presses are espe- 


square hollow pedestal for a support, thus 


held down for continuous running when 
required. 


Also die and stripper clamps, by 
which dies and strippers can be held securely 
in place without the use of bolts. 
A number of extra attachments, or ap- 
pliances are also made for these presses, 
which adapt them to a great variety of work 
and increase their usefulness. They consist 
of a positive stop, by which the slide bar is 
prevented from making more than one stroke 
when the treadle is depressed, until the lock- 
ing arrangement has been released, even 
though the treadle be held down for an 
indefinite period. An adjustable stroke by 
which slide bar can have a short stroke for 
heavy work, and a longer one for special 
work, requiring less power. <A shelf which 
may be bolted to either side of the press for 
holding work or tools. A pan to catch 
punchings and ‘‘ drop through” work, which 
may also be reversed and used as an inclined 
chute to catch work and slide it over to the 
left of the press. 
The weights in this series of presses run 
from 700 Ibs. in the smallest (press 51), to 
5,700 Ibs. in the largest (press 55). ‘The 
smallest press will cut an inch round hole in 
‘’ iron, while the largest will cut'the same 
size hole in 1” iron. They are also so ar- 
ranged that gearing can be added to any of 
the five sizes, at a small extra cost, which 
adapts them to a great variety of work, re- 
quiring slow motion and great power. 

The dimensions of the 
trated, as follows: 


press 53, illus- 
weight 2,400 Ibs.; 
from floor to top of fly-wheel, 74 
hole through bed, 8 inches by 10 
width between die clamps in the 
clear, 15 inches; distance back from center 
of slide bar frame, 8 inches; height from 
bed to slide bar when at highest point, 74 
inches; stroke of slide bar 1} inches; ad- 
justment of slide bar 1 inch ; 
fly-wheel 36 inches ; 
inches ; 


are 
height 

inches ; 
inches ; 


diameter of 
width of fly-wheel 6 
weight of fly-wheel 460 lbs.; speed 
of fly-wheel 100 revolutions per minute. 
ae - 
The Amende Honorable. 


Some of the English scientists who at- 
tended the Montreal meeting of the British As- 
sociation, and subsequently visited through- 
out the United States, gave their countrymen 
most discouraging descriptions of American 
engineering works. The other side of the 
picture has now been shown by Mr. Arthur 
Rigg, C. E., a well-known writer on the 
steam engine, in a paper recently read be- 
fore a scientific society. The paper is an 
interesting descriptive account of what an 
intelligent traveler may see during a rapid 
journey through part of the Northern and 
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simple. The 
to back, and the 
They are heavily 


making them and 
shaft extends from front 
fly-wheel is at the rear. 
built and have forged steel shafts of large 


compact 


diameters. 

Among the valuable improvements that 
are embodied in these presses may be men- 
tioned the general the hollow 
column forming the frame, which is com- 
paratively thin at the bottom, and swells out 
into large internal ribs to give the necessary 
strength between the bed and the shaft. 
The wide slide bar having long bearing, thus 
securing firmness and accuracy for the dies. 
A new eccentric adjustment by which the 


design of 


xy slide bar can be instantly clamped in place 


in any desired position and a graduated 
a scale to faciliate the adjusting and enable 
An im- 
proved automatic clutch, which enables the 


the operator to more easily set dies. 
a 
operator to perfectly control the action of 
the press. A ‘safety pin” to lock clutch, 
so the shaft can be revolved to any position, 


Western States. In the introduction he says: 
‘‘Some have gone so far as to say there is 
nothing to be learned or observed in that 
wide and_boundless dominion, which to our 


unceasing satisfaction is in possession of the 
Anglo-Saxon race, and not under the control 
of any foreign nation. Tosuppose that men of 
the most energetic race on earth could pos- 
sibly develop the resources of a new coun- 
try, abounding with every potentiality of 
wealth, without doing anything a traveler 





| from their ancestral home may not see and 
| study with advantage, is to confess a want 
of observation on the part of the visitor—an 


| utter blindness, indeed, that carries contra- 
diction convincing complete to any 
statement so absurd. Indeed, so far is a 
contrary the fact, that one might 
petrify the whole country as it now stands, 
and then spend the length of a long lifetime 
without exhausting its boundless subjects of 
interest, or, indeed, dipping very far below 
the surface of what we see.” 


and 


view 


a 

Mr. E. B. Ellington, MI. C. E., ina paper 
read before the Liverpool Engineering So- 
ciety, on the subject of supplying hydraulic 
power in large cities, gives the cost to the 
user 28 a maximum of three cents anda 
minimum of } cent per 50 foot tons of work 





actually done. 
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LETTERS FROM PRACTICAL MEN. 





Melting Steel in an Ordinary Cupola. 
EKditor American Machinist: 

In the AmErioaNn Maonrnist of July 5, 1884, 
I inquired, at the close of an article, for in- 
formation on melting steel scrap in an ordi- 
nary cupola. While this inquiry attracted 
considerable attention and brought us a 
number of letters, we failed to get any direct 
information on the subject. The nearest that 
any letter came to indicating that this had 
been accomplished was one now in my pos- 
session, from a firm in Philadelphia, com- 
mission agents in the iron and steel trade, to 
the plow department of these works. I quote 
from their very generous offer: 

‘‘Some time ago your foreman asked some 
questions which interested a friend of ours, 
who answered and sent sample, but who is 
not giving anything away through the news- 
papers, as you requested. Send us orders 
for all your wants in our line.” 

We are very thankful to the firm referred 
for their very unselfish (?) offer; but experi- 
menting has brought results beyond any- 
thing we anticipated, and we are glad to 
‘*give it away through the newspapers,” 
trusting it will benefit some one. We know 
of no journal wherein the information can be 
better circulated among men who will appre- 
ciate it than through the columns of the 
journal that contains this article. 

The AmerioaAN Maoninist of August 2: 
contained an account of ‘‘ Melting Steel in an 
Ordinary Cupola.” Since then, by experi- 
menting, we have learned something of the 
nature of it, and not only found the class of 
work we Can use it in to best advantage, but 
have also made a decided improvement in 
manner of melting and fluidity of metal. 
The method of charging is different from the 
account I gave in the article referred to. We 
have not melted a heat of steel alone, not 
having occasion to melt more than 1,000 to 
2,000 pounds at atime. We continue to melt 
it right behind the cast iron portion of the 
heat. 

As soon as the last charge of cast iron 
begins to settle away from the charging door, 
in melting 2,000 pounds of steel in two 
charges in the 30” cupola, we put on 200 
pounds of coke and 1,200 pounds of steel, 
then 100 pounds of coke and 800 pounds of 
steel, melting at the rate of 6% to 1. We 
keep the cupola full of steel up to the charg- 
ing doors until the last has been put on; this 
gives it the benefit of a longer heat, and when 
it reaches the melting point it comes down- 
to use the expression of a moulder here— 
‘hot enough to run a needle with the point 
up.” It is very fluid when it first comes 
from the cupola. While it does not remain 
fluid as long as cast iron, I am satisfied a 
very large piece could be poured with it. 
I notice by agitating it in the ladle it ‘‘ gums 
up” around the ladle quicker than cast iron. 

Charging in this manner, the cast iron all 
melts down ahead of the steel. Then there 
is a cessation in the melting for a few min- 
utes before the steel starts; once started, it 
melts very fast. The appearance of the metal 
is so different from cast iron in the fluid 
state, that we can tell it as soon as it starts 
from the cupola. 

This steel scrap is of a class known as 
‘*slab or agricultural steel,” and we have 
melted 60,000 out of the 75,000 pounds I 
stated we had on hand, besides using up all 
the scrap that has been made since then. 
We are going to try a part of the heat of 
steel rails as soon as we work up what scrap 
we have on hand. By itself the steel runs 
porous. By adding ¢ cast iron to the charges 
we find it runs the castings very close and 
solid, and harder than the steel alone. For 
furnace liners, back plates, grate bars, brake 
shoes, etc., itis superior and more serviceable 
than cast iron. In light castings annealed I 
feel sure it would make stronger castings 
that malleable iron. 

Last Fall J. C. Albrecht, M. M., of the 


railroad shops here complained about the 
chilled truck wheels, shipped him here for 
section masters’ hand-cars, cutting out and 
getting flat places in them in a short time. 
We asked him to let us make a set of steel 
He placed an order 


rim wheels for a trial. 
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with us for two sets of wheels, steel rim, 
26” dia., 33’ face, 3?” thick, 1” flange, ten | 
*’’ round wrought iron spokes, set zig zag in 
hub, hub of cast iron, weight of wheel 120 | 
Ibs. They have had to stand the test 
through the most severe winter we have had 
in the South for years. Having filled orders 
for 150 since then is evidence of the satisfac 
tion they are giving. | 

In January we received an order from | 
Savannah for one wheel, as a test wheel for | 
the Central R. R. Since then we have filled | 
orders for several set. The Atlanta Constitu- 
tion said of them a short time ago: ‘‘ Car 
wheels made at the Columbus Iron Works 
are found to be superior to those made at the 
North. This scores one more point in this 
age of progress.” 

] send you by this mail sample of casting 
made entirely from steel scrap. We broke 
the sample in two; one half has been drawn 
out at the forge to a sharp edge and tried in 
the planer to see how it would cut. It is 
most too hard to work with any speed, and 
must be worked at a very low heat at the 
forge. The other half is just as it came 
from the sand. 

I have written to a number of men who 
were moulders before I was born, also to a 
number of younger men who are experi- 
enced in the foundry business, to learn if 
they could give me any points on this sub- 
ject. The answer in substance from all has 
been: ‘‘I fail to find any one who has had 
any experience in melting steel in an ordi- 
nary cupola.” If any reader of the AmeErt- 
oAN Maoninist can tell us when and where 
this has been practiced before, we would be 
glad to hear from him through the columns 
of your journal. 

Rosert E. Masters. 


{|The specimens our correspondent refers 
to show that very satisfactory results have 
been obtained. | 
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vice, at times, one point has to be sacrificed 
for the attainment of a more essential object. 
Still, no designer would permit of a sacrifice 
that would radically impair the efficiency of 
the engine; and from the economic results 
obtained from some notably short-stroke en- 
gines in the English navy, it would appear 
that nothing has been sacrificed in that par- 
ticular. 

In the merchant marine and yacht service 
the designer is not hampered by such con- 
siderations; and in order to attain the best 
results, we find the engines of some noted 
steamers proportioned as follows: 


The steamship City of Richmond: 


High-pressure cylinder............ 76x60” 
Low re Pea se nero heantets 120’’x60” 
Revolutions per minute......... aoe 
Indicated horse-power...............+- 3,430 


I. H.P. per square foot of grate surface. .5.86 
heating ‘‘ -0.188 


“ec “cc ec 


The steamship Thorwaldsen : 


High-pressure cylinder............ 51”x42”” 


Low es PS Sag ig get Gesioe Odes 86’"x42” 
Yevolutions per minute... .............. 60 
Indicated horse-power...............- 1,580 
Coal per I.H.P. per hour.. 1.75 Ibs. 


The steamship Parisian : 
High-pressure cylinder............. 60x60” 
Two low-pressure cylinders, each. . .85’’x60” 


Revolutions per minute.................. 85 
Indicated horse-power................ 6,020 
I.H.P. of main engine per square foot 

OL GYRO BUTIACE. . 6). icsis ee cssscess 11.06 


I.H.P. of main engine per square foot 
Of heating surface. .........666.06e00 0.396 
The condensing water was circulated by 
centrifugal pumps driven by independent 
engines. The steam required to operate these 
engines was drawn from main boilers. 
The steamship Gallia: 
High-pressure cylinder............. 63x60” 


Two low-pressure cylinders, each. . .80’’x60” 


Mean results obtained during 
a voyage across the Atlantic: 
Average indicated horse- 

BOWED o 0100210 
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Piston-Rod Packing. 
Editor American Machinist: 


If ‘‘R. I.,” who wants information about 
packing his piston-rod, will pack it as in the 
sketch, I think his trouble will cease. The 
black triangular pieces are pure rubber, cut 
in lengths to fit rodand packed between with 
hemp. A little plumbago should be used on 
the rubber to prevent sticking. 

T. J. Lortvs. 
Short Stroke Marine Engines, 
Editor American Machinist : 

In your issue of March 28 there is a short 
editorial condemning the proportions of cer- 
tain compound engines, designed for marine 
service, in this country and in England. 

Without entering the realms of theory to 
prove or disprove that a short stroke in a 
compound engine is a fault, I would remark 
that this type of engine has been largely de- 
veloped in the marine service, and the prac- 
tical results obtained have not as yet been 
excelled. 

During the many years that these engines 
have been in successful operation, the efforts 
of marine engineers have been, not merely 
to make an engine that would develop a cer- 
tain power with a certain pressure of steam, 
but to design an engine that would develop 
the greatest power with the least amount of 
steam, occupy the least space, weigh the 
least in proportion to its power, and make 
long continuous runs with the minimum of 
care and attention—in short, to economize in 
every particular. 

That great progress has been made in all 
these directions the records of the marine 
service will readily prove. The same records 
will also prove that diameters are gradually 
growing in proportion to strokes. 


It cannot be denied that in the naval ser- 












Coal per 1.H.P. of main en- 

gines per hour......... 1.73 Ibs. 
I.H.P. of main engines per 
square foot of grate surface 9.8 
I.H.P. of main engines per 

square foot of heating sur- 

PROBS icc:5/5s siaicviees 0.46 

The condensing water was cir- 
culated by two Gwynne centrifugal pumps, 
driven by independent engines, 11x11. 
Only one pump and engine was usually in 
use, but the steam required to drive it is 
included in the table above, and if credit 
were given for it, would make a still better 
showing for the main engine. 





The steamship Italia: 


High-pressure cylinder............. 46x42” 
Low as oA TORO Ae 86x42” 
Revolutions per minute.................. 60 


Average pressure of steam........... 70 lbs. 

Two independent steam pumps were used 
for feeding boilers. Steam cylinders, 8x9”; 
water cylinders, 4x9”. 

Steamed 838 hours, at an average speed of 
10.65 knots per hour, with a consumption of 
845 tons of coal. 

The steamships Ohio, Pennsylvania, In- 
diana, and Illinois: 


High-pressure cylinder............ 574/'x48” 

Low “ Sioa Caveioyavals salar vans 903’’x48” 
Results obtained on the Ohio: 

SURE TDR Cc) CU 1 Sa 60 lbs. 

Revolutions per minute.................. 60 

Indicated horse-power................1,978 

I. H.P. per square foot of grate surface .7.27 


0.413 
I would also refer to the following naval 
steamers, the engines of which have proven 
by results that no mistake has been made in 
proportioning diameter to stroke. 
Torpedo boat in British navy, built by 
Thornycroft: 
High-pressure cylinder............ 123/’x12” 
Low “ a 


heating ‘ 


Condensing water is circulated by a cen- 
trifugal pump, driven by an independent 
engine. 

Air is forced into fire-hold by a fan, driven 
direct by an independent engine, 5x3", 
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The steam to drive both of these, in the 
table below, is charged to the main engine. 


tevolutions of fan per minute........... 986 
Pressure if TYe-NOIG ...<.6:5.0:6 <006:000. er. A 
Temperature of waste gases .......... 1444° 

feed water.......... ee: 
Steam pressure........... 115 = Ibs 
Coal burned per hour.... 1,815 ay 
Coal per square foot of grate 
BUTLACe DEL NOUD ci: s5:6:0dienjses 96.03 ‘* 
Coal per square foot of heating 
surface per hour....... iden 293 ‘ 
Water used per hour.......... 10,841 " 
Water used per hour per square 
foot of grate surface......... 573 si 


Water used per hour per square 


foot of heating surface...... 17.54 ‘ 
Water evaporated per pound of 

OSL Saris nies mene tine ose ares. 5.97 
Revolutions per minute................. 443 


Indicated horse-power of main engines. .469 
Water per I.H.P. per hour.... 23.11 lbs. 
Coal - ses a a a7. < 
I.H.P. per square foot of grate surface . 26.05 


45 u ‘© heating “ 0.742 
H.M.S. Tenedos : 
High-pressure cylinder.............57x30” 
Low ee al RNS OT 90x30” 
Revolutions per minute..... 60.31, 75.2, 99.7 
LORIN TORB UL Ces oie:0 dc cis weietes si sone 60 lbs. 
Number of expansions............ 9, 9.5, 6.5 


Coal burned per hour, 
700 lbs., 1,167 lbs., 4,681 Ibs. 
Indicated horse-power ....... 443, 867, 2018 
Coal per I.H.P. per hour, 
1.58 lb., 1.35 lb., 2.32 lbs. 
I.H.P. per square foot of heating surface, 
0.077, 0.15, 0.35 
I.H.P. per square foot of grate surface, 
2.46, 4.82, 11.2 
During the last trial the steam blast had to 
be used to keep up steam. 


H.M.S. corvette Rover: 


High-pressure cylinder............. 72x48” 
Two low-pressure cylinders each... .88’x48” 
Revolutions per minute............ .. 68.5 
RStGBIN MT OSHIBUGS «<1. 0.6.5 0:0, <10:<:6'0's «close 70 lbs. 


Indicated horse-power.. .. .......... 4,964 
I.H.P. per square foot of grate surface. .9.73 


te . ” heating ‘* ..089 

Gunboat in British Navy : 
High-pressure cylinder............. 28x18” 
Low " URSA eA 48'”x18” 
Revolutions per minute.. .....0666<s000. 130 
Indicated horse-power.................-. 473 
Coal per I.H.P. of main engine per hour, 

3 lbs. 

I.H.P. of main engine per square foot 

OL GEAIO AUTEACE) «oo sigs. co s-/ oles 10.14 
I.H.P. of main engine per square foot 

Of Heating SUTIACE: os << 5.05 see vec 0.368 


Steam blast through two nozzles, one- 
fourth to full open all the time. Circulating 
pump and fans were driven by a small verti- 
cal engine. Pump lifted about 90 tons of 
water per hour. 

Coal required for this engine is charged 
against main engine in above table. 


H.M.S. Boadicea : 


High-pressure cylinder............. 73x48” 
Two low-pressure cylinders, each. . .92’x48’ 

Condensing water was circulated by centrif- 
ugal pumps driven by independent engines. 
The coal required to furnish steam for the 
engine has been charged to main engine in 
the table below. 


Revolutions per minute.................. 75 
Indicated horse-power................ 5,640 
Coal per I.H.P. of main engines per hour, 
1.8 lb. 
I.H.P. of main engines per square foot 
Of grate SUTTIACE. . -< .0 0 ces ccewees 9, 
I.H.P. of main engines per square foot 
of heating BUTIACE . .....20.2esccee 0.4 
H.M.S. Coquette : 
High-pressure cylinder.............31x18” 
Low Be ia vein ates areata 48’’x18” 
Revolutions per minute... ....- 6.0. e0ns 123 
Indicated horse-power ................. 405 
I.H.P. per square foot of grate surface. . .9.1 
a RF ‘* heating “© = 0.325 
HI.M.S. Satellite : 
High-pressure cylinder sean 2a” 
lLow Lp Re OPT 62x30" 


Condensing water is circulated by a cen- 
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trifugal pump, driven by an independent | boiler, and the only safety seems to be in 


engine. 
Two fans forced air into the fire-hold. 


Each fan was driven direct by a three-cylin- | 


der Brotherhood engine, 7x4; speed, 400 
revolutions per minute. 


Air pressure in fire-hold...............- eg 
Steam Pressure... ..........cccsececes 80 Ibs. 
Indicated horse-power.............++. 1,397 
I.H.P. of main engines per square foot 

Of (PTALC BULTACE. 66 66 coe cee snes 16.9 
I.H.P. of main engines per square foot 

of heating surface. .........0.s006. 0.641 


H.M.S. Conqueror : 

High-pressure cylinder...........-- 54x36” 
Two low-pressure cylinders, each. . . 70x36” 

Condensing water was circulated by a cen- 
trifugal pump, driven by an independent 
engine. 

Six fans forced air into the fire-hold. Each 
fan was driven direct by a three-cylinder 
Brotherhood engine, 7’’x44”. 

Air pressure in fire-hold................ 13” 
Steam pressure 
Indicated horse-power.... 
I.H.P. of main engines per square foot 


OF QTALC SUTIACE. 6 os ces ee 88608 13.41 
].H.P. of main engines per square foot 
OF HEAUNE BUTTACE ..... . 00s secinses en 0.584 


H.M.S. Nelson : 


High-pressure cylinder............ 60x42” 


Low se Fn ai hive dra siaiteahard 104’'x42’’ 
Revolutions per minute......... .-...--. 82 
PSUR TIEDBS UNO so 615 010'5 sie enilove,o'erssaieiagers 65 Ibs. 
Indicated horse-power............... 6,624 
I.H.P. per square foot of gratesurface. 10.9 


ns “ si heating ‘ 0.379 


Imperial Russian frigate General Admiral 


High-pressure cylinder............ 92’x48” 
Low es ee . sraieatsa eaten 130’’x48” 
Steam pressure........... i SRNR 60 Ibs. 
Revolutions per minute..................65 
Indicated horse-power...........-.+-- 6,300 


In the article referred to no reason was as- 
signed for classifying the proportions men- 
tioned as an aggravated fault, and it is the 
writer’s belief that it originated more from 
hasty judgment, or perhaps prejudice, than 
from careful consideration. 

If the author has any valid objections, will 
he please present them, so that we may 
clearly understand on what grounds his 
opinion is based. 

While in the marine service no very long 
stroke compound engines exist, still there 
are some whose proportions differ consider- 
ably from those mentioned, but the writer 
knows of none that give better results. 

A. G. Brown. 


Destructive Hydraulic Pressure Tests. 
Hditor American Machinist: 


Will you allow me to rise and explain my 
position regarding the hydraulic test of steam 
boilers. 

The article by Mr. J. E. Jerrold, in the 
April 11th number of American MAoninist, 
conveys the impression that I am opposed to 
this method of testing boilers, while contro- 
versies carried on in the earlier numbers of 
your paper, in which I have taken part, 
show that, for several years at least, I have 
been a strong advocate of this test, when 
properly applied. Think it is a good thing, 
but, like many other good things, believe we 
can get too much of it. Too much hydraulic 
test commences the instant when the press- 
ure exceeds the limit of elasticity of the 
metal of which the boiler is made. 

Just what pressure the will 
show when that limit is reached, is a ques- 
tion that would take too much of your valu- 
able space to fully discuss at this time, but it 


test-gauge 


is evident that a test piece cut from a plate | 
|gum without any cloth in it, about three- 


is but a poor approximation of what strain 
the metal will stand when worked up into a 
boiler shell. Carefully conducted tests prove 
this fact beyond question. 

It is generally conceded by engineers well 
up in the business, that a working pressure 
of 5,000 lbs. per square inch of section is all 
that the metal of a boiler should be subjected 
to, and, so far as the writer knows, there is 
no ‘steam boiler inspection ordinance ” that 
requires a hydraulic pressure test of over 
thirty-three and one-third per cent. in excess 
of the working pressure to be put on a 


| fixing a limit that is low enough to prevent 
| excessive strain. 

| While Mr. Jerrold has kindly assured us 
|of the responsibility ‘‘ both practically and 
| financially of the party who ordered this 
| test,” he failed to answer the most interesting 
| portion of our inquiry, viz.: what object is 
| to be gained by it? 

| Will Mr. Jerrold also tell us how his 
| several high-pressure tests have proved that 
no injury has been done by them? It is true 
he does not say that no injury has been 
done, but the idea conveyed is to that 
effect. 

The writer believes that a full understand- 
ing of this question of safe pressure by 
steam users as well as by boiler makers 
would greatly lessen the chances of destruc- 
tive boiler explosions, and it is with the 
object of helping to spread this information, 
that he is always ready to discuss this ques- 
tion. W. H. Ove... 


Cylinder Oils—Economical Size tor En- 
gines, 


Editor American Machinist: 


In your issue of April 11th, I notice Benj. 
F. Hetherington has got ‘‘even” with an 
oil man, and is using lard oil in his cylinder. 
Is he sure he is working to his own advan- 
tage ? 

All animal oils contain a certain amount 
of acid, and in the process of refining more 
is added. This acid is set free by steam 
heat, and attacks the metal ; and he will no- 
tice that the inside of his piston is turned 
into the oxide of iron, which can be scraped 
off. There will also trouble with the 
follower bolts, and they will be short-lived. 
Winter refined sperm oil will not oxidize the 
metal, but there will be a large amount of 
gum deposited, making things rather sticky. 
This also obtains, though in a less degree, 
with lard oil. 

There are petroleum cylinder oils manu- 
factured, that will lubricate as well as the 
lard oil, don’t cost as much, will not injure 
the metal, and will keep every part free from 
gum. 

‘*Superintendent ” inquires about the size 
of engines, when first cost and economy of 
fuel are both taken into account. 

Ile can determine this for himself by con- 
structing diagrams cutting off at 5, 4, }, etc., 
then let him assume any size cylinder, and 
find the amount of water per horse-power 
at release, and it will tell him all he has in- 
quired. Then take the amount of coal per 
horse-power, and compare it with the cost 
of the assumed engines. 

He will find } to be about the right thing 
for economy of fuel, but when the cost of 
plant is taken into account, 4 may be nearer 
the correct thing. 


be 


W. E. CRANE. 


WATERBURY, Conn. 


Piston Rod and Valve Steam Packing. 


Editor American Machinist: 

Wishing to add my mite to the question 
of how to pack a piston rod stuffing box, 
after having read your various corre- 
spondents’ methods, all of which are entitled 
to consideration, the one nearest to my own 
experience is that of Mr. Crane’s 
shaped rubber arrangement. My experience 
as an engineer is, that whatever material is 
required for any purpose it must—Ist. be 
easily procured,and 2d. quickly prepared for 
use. 


cone- 





|rod of a certain engine in 





Some years ago I used to pack the piston 
the following 
manner: I procured a piece of vulcanized 


eighths of an inch thick, its width half-inch 
less than the depth of the stuffing-box, and 
of sufficient length to fit neatly into it. 
Before putting it in I would cut it in two 
lenthgwise and break joints when introducing 
it; finally, a hemp gasket was prepared and 
drove in with a packing stick until the box | 


é 5 : 
was full, tapering the end of packing so as | 


to make a neat finish, bringing up the fo! 

lower and screwing it in until it touched the | 
gum. This was all the screwing the follower 
eyer got, and the packing would last from 
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90 to 100 days run, boiler pressure 90 lbs., 
piston speed 300 ft. per minute. With care 
the gum would last for three or four pack- 
ings. The idea was given me by a friend 
who got it from watching the engineers of a 
certain railroad packing their piston rods. 
I used this packing for years, and only gave 
it up when some of the earliest prepared 
fibrous packing was being introduced. The 
new innovation enabled me to do without 
such help to pack my stufling-boxes. 

Five or six years ago I was somewhat 


have got over it, but not without losing 
some of my pet theories. 
yas running an engine whose piston rod 
was moving all over the engine room, so to 
speak. Fora long time the piston rod had 
been packed with ‘‘Tuck” packing, and I 
thought this was a good time and place to 
try a favorite fibrous packing. I did not 
forget to descant largely upon its good 
qualities. Well, I got my packing in, but 
rued it most fearfully before I was forty- 
eight hours older. I was never sold ona 
stufting-box packing so bad in my life. In 
went ‘‘Tuck” again and stayed there too. 
It is still my favorite for a rod or valve stem 
that is hard to keep packed. I 


procured pieces of wrought iron pipe, whose 
diameters are slightly larger than the stuffing 
boxes into which I place sections enough of 
the packing to fill the boxes. They are then 
put in the cylinder oil-can and left there two 
or three days, when they are taken out, and 
hung up in a convenient place to drain off 
until they are wanted. By this time they 
have taken the shape of the packing boxes, 
and are comparatively soft and pliable. As 
a rule the stufting-boxes leak no water since 
I have adopted this plan. 


Wo. J. WILLIAMs, 
Philadelphia, Pa. 


Marking Patterns with Chalk. 
Editor American Machinist : 


Having had some experience with mould- 
ers, I take great interest in reading your 
valuable paper and correspondence in the 
foundry line with regard to the trouble your 
correspondent has in obtaining the number of 
castings marked on the patterns with chalk. 
I am of the opinion that it is not the fault of 
the chalk, but looseness in the management 
of the foundry. It is impossible for a fore- 
man to keep each small pattern in his mem- 
ory where a large miscellaneous business is 
carried on, but the chalk is good enough for 
me, and all that is necessary. The foreman 
should first see that each pattern is plainly 
marked when he gives the same to the 
moulder; then see that each moulder is pro 
vided with a piece of chalk, and then re- 
quire him, as soon as he is through with the 
pattern, to mark the number on the patterns 
which remains to be made. The imperfect 
castings, of which there will be some in the 
best of shops, should be carried out each 
day, and always put in the same place. The 
foreman should either report any loss him- 
self or expect each man to look out for his 
own imperfections. Thus, should a man be 
absent, the foreman can look at the patterns 
on any man’s floor or bench and know how 
each piece stands. To carry this method 
out successfully, the men must be made to 
understand that to properly attend to this 
matter is of as much importance as any 
other duty they to perform, and, 
though it may be necessary to 
change some of the slack ones to get this 


have 
possibly 


method thoroughly established, as soon as 
the men really know that this is one impor- 
tant part of their duty it will, in a great 
measure, remedy the difficulty. 

FOREMAN Mou per. 





Willing Taper Work. 


Editor American Machinist: 


The following was accidentally omitted by | are nine inches wide, and weigh about 


me from my article on the above subject in 


your issue of April 18. It relates to Fig. 7 
in that issue, and describes what I consider 
one of the most important advantages shown 
device. It is that the 


n that tail-block 


prejudiced against ‘‘ Tuck” packing, but I} 


At that time I} 


have a} 











y i 


when being adjusted to the length of the 
work, moves in a line parallel with its cen- 
ter; so that the angular adjustment of the 
center is always the same for a given taper, 
| regardless of the length of the work, which 
lis not the case with Figs. 4 and 6. This 
|renders the graduations on the elevating 
| head available, and the are ¢ may be pro- 
| vided with any special graduations, such as 
| various tapers to the foot. 

| Frep. J. Minver. 

| 


| Electricity in a Saw Table 
| Editor American Machinist : 

I notice in this week’s issue (April 18) an 
article headed ‘‘Curious Electrical Disturb- 
ances”. Allow me to state that the same 
| phenomenon happened tome a couple of years 
| ago, while working in an electric light dy- 
| namo manufactory. I was cutting some 
| round brass rods on a circular saw, the same 
| being about 6” in diameter, when I accident- 
| ally noticed that when the rod came in con- 
| tact with the iron table or saw, it emitted a 
| bright blue spark, the same as when the 
| fingers are held near an electrically charged 
| belt ; but there was not that cracking noise. 
| This only happened when the saw was in 
motion. The sparks were drawn anywhere 


couple ¢ rAses 7—v » stems . a 
C 2.980 of cases r. valve stems of *\on the table. The rest of the table, or bot 
vertic engine. , ) y ‘k 

ertical engine — =. King | tom part that rested on the floor, was made 
three or four weeks before I wantit. Ihave 


of wood. I came to the conclusion that it 
was probably caused by the belt imparting 
the electricity contained in it to the arbor. 
Not being well posted on electricity, and not 
being an electrician, I could not solve the 
mystery any further. 

Rt. Borsser. 


Mr. Henry Waterman, who is so well 
known for his inventions connected with 
the fire engine and other lines of machinery, 
died at his residence, Hudson, N. Y., on 
April 7. 


Where Charity Begins Abroad, 


The McCormick reaper factory, in Chicago, 
which earned an enormous fortune for its 
originator, kas received considerable public 
notice lately owing to the owners having de 
cided to bestow a gift of #100,000 to endow 
a theological seminary. The religious world 
had scarcely begun to applaud the nobility 
of this gift, when the donors received public 
attention in a less gratifying manner. The 
Trades Assembly, of Chicago, has appointed 
a committee to wait upon the owners of the 
McCormick factory and request that the 
the establishment 
who have gone out on strike may be given 
living wages. It is said that the wages of 
many employes in these works have had 
their pay reduced repeatedly, with the evi- 
dent purpose of seeing how long they would 
endure new reductions, till now the remune- 
ration given is below the means of support- 
ing life. 


workmen employed in 


The men who have gone out on 
strike say itis as well to starve idle as to 
starve toiling like slaves to obtain half a 
living. The philanthropists who believe the 
men are foolish to refuse half a loaf in hard 
times, scarcely realize the terribly hard work 
involved in the half loaf. The 
McCormick reaper factory has got the con- 
tract system of production well worked out, 
and the men are their own taskmasters with 
low rates to lash them onward. There is of 
course distress among the men and they 
anathematize the system that turns them into 
veritable slaves. This kind of gift will 
bring them far more free advertising than be- 
| ginning charity at home and permitting the 
men who earn the profits to share in their 
benefits. 


earning 


Ol — 


The North-Eastern Railway, of England, 
are laying down three-quarters of a mile of 
iron railroad ties to test their durability and 
adaptibility to the work. The iron ties are 
nine feet long, the same as the wooden ones, 


225 





pounds each. They .are fitted with a 
cushioned steel chair for holding the rail, 
and it is riveted to the tie. If this form of 
tie proves satisfactory in service, the com 


pany will use it in place of timber ties, 
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Chiauner Efficiency ant Boi 


Manufacturers of boilers ofte 


cause to complain of the manner in which 


their boilers are used, in that 


get credit for results that would obtain 
under reasonably favorable conditions. 
old time method of rating a boiler by its 
ability to furnish steam, by the horse-power, 
to an engine that may use it economically, 


or quite the reverse, has happily 
never did have any significan 
time 
sidered that an engine required, 
require, a cubic foot of wate 
power per hour. 


which to stand. 
modern rating, 


sure of his footing. 


the chimney. He may agree 
boiler of specified horse-power, 


modern rating, and build one that under fair 
conditions would be of ample capacity, but 
when it is put up the draught may be so 
deficient that it will fall far short. 
may be large or small according as the 
chimney draught is good or bad, and so far 
as his boiler is concerned the height and 
area of chimney may not determine the 
It has been in the experience of 


draught. 


even if it did then—when it was con- 


It always left the boiler 
maker most unsatisfactory ground upon 

But even according to 
that established at the Cen- 
tennial tests, the boiler maker is not always 
Unfortunately his con- 
tract does not generally call for furnishing 
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ler Tests, Supply the Articles Customers Want. 

Numerous cases have occurred where 
trade with foreign countries has been lost 
tbrough manufacturers or dealers insisting 
that people they want to supply with com- 
modities should use the same patterns popu- 
lar in the country where they were made. 
The loss by the English of the ax trade, 
through dealers persisting in sending the flat 
English ax abroad, where the wedge-shaped 
American ax was wanted, is a familiar in- 
stance. The Mexican trade journals are 
now calling attention to the fact that Ameri- 
can dealers, who are striving to supply 
Mexico with commodities, are falling into 
the same mistake. There are certain tools 
and implements greatly used in Mexico that 
have fallen into peculiar shapes adapted to 
the habits of the people, and American deal- 
ers are trying to substitute other forms made 
after their own patterns. This innovation 
Mexicans are inclined to oppose in the effec- 
tual fashion of refusing to buy the articles. 
It would be the course of wisdom for our 
merchants to ascertain exactly what is 
needed by their would-be Mexican custom- 
ers, and try to supply the demand with first- 
class articles. Now is the right time to gain 
a permanent hold of that trade, and, if it is 
lost through mismanagement, many years of 
intelligently-conducted canvassing will be 
needed to regain lost ground. 


n have just 


they do not 


The 


gone by. It 
ce since the 


or ought to 
r per horse- 


to furnish a 
according to 


A boiler 


most engineers to note that when two or 
more boilers are connected with the same 
single flue chimney, the draught of one or 
more of them will be defective, and that it 


~-ap>e 


A committee of the Master Car Builders’ 


is sometimes a troublesome mat 
mine the cause. Now with 


one or more 


Association, consisting of G. W. Rhodes, of 
the C., B. and Q. Railroad; Geo. Hackney, 
of the A., T. and 8. Fe Railroad, and B. 


ter to deter- 


| fulfilled the requirements of his contract as 
|to evaporative efticiency scems to be unde- 


water to be evaporated for a commercial 
| horse-power. 
| the builder. 


boilers already in use the boiler maker may 
agree to furnish another that shall have a 
given capacity, and when put in place and 
connected to the same flue it may utterly 
fail to work up to contract. A test in such 
a case will seldom satisfy either the purchaser 
or seller. The chimney may be too small, 
or it may be ample, and stil’ the failure may 
not be from any fault inthe boiler. Perhaps 
the seller may, by the expenditure of time 
and money, demonstrate that he can do 
what he contracted to, but it is more proba- 
ble, especially if not an ordinary type of 
boiler, that if his work is accepted it will 
continue to stand as an unfortunate ad- 
vertisement for him. Sometimes a_ boiler 
may get the credit of doing as much as two 
or three others, simply because it gets better 
draught- perhaps the whole draught of the 
chimney, none too large for one boiler—but 
what is credit for one is unjust condemna- 
tion of the others. 

It is a step in the right direction to have 
an established rating for steam boilers, but, 
in justice to the manufacturer, the conditions 
as to draught under which they shall evapo- 
rate the fixed amount of water should be 
explicitly stated. We have in mind an 
instance in which a boiler was furnished 
under contract that it should supply steam 
for acertain engine. It was put up by the pur- 
chaser, connected to a chimney which had 
already a larger boiler connected with it, and 
would not more than about half supply the 
engine. The purchaser notified the builder 
that he should not accept it, and it took a 
good deal of managing to bring about put- 
ting the old boiler out of use long enough to 
demonstrate that the new one, if given fair 
usage, was ample for the purpose. 

Boiler makers have a right when furnish- 
ing a boiler of a specified capacity for 
steam making, to object to tests with other 
boilers in operation connected to the same 
flue, unless their contract contemplated run- 
ning under these conditions. Tests under 
such circumstances have often been made to 
work injury to the builders of good boilers. 
But exactly what the boiler maker has a 
right to insist upon in the way of chimney 
draught and capacity when his work is sub- 
mitted to a test for determining if he has 


It ought to be as explicit as the 
of the number of pounds of 


termined. 
statements 


This is essential, at least to 


a circular calling for information about auto- 


any experience with brakes of this descrip- 
tion. 
make its influence felt by standing up for 
particular patterns of car equipments, they 








Welch, of the Central Pacific Railroad, issue 
matic car-brakes from those who have had 


If the association is ever going to 


must begin doing so at the approaching con- 
vention, and their action is looked forward 
to with keen interest. There are now only 
two or three continuous freight-car brakes in 
the race for adoption, and the sooner an 
authoritative decision is reached the better it 
will be for all parties concerned. 


- > 


In another column will be found an in- 
teresting letter from Mr. Robert E. Masters, 
describing his operations in melting steel in 
an ordinary cupola. The work was done at 
the Columbus Iron Works, Columbus, Ga., 
and was so successful that the firm have re- 
ceived several orders for castings made un- 
der the process perfected by Mr. Masters, 
and there appears to be a probability that con- 
siderable new business will be derived from 
this source. All the success attending the 
operations is due to Mr. Masters, who has 
worked the process out without aid from 
others. When he proposed experimenting 
with melting steel in an ordinary cupola, he 
tried to obtain information from foundry- 
men who had done something in that line, 
but those that were in a position to impart 
any information answered that they were 
not giving anything away through newspa- 
pers. Mr. Masters is more liberal and gives 
freely for the benefit of the trade the particu- 
lars of his valuable operations. He finds 
that steel mixed with cast iron makes a much 
closer casting than steel alone. We believe 
with him that castings made in this way 
would, after annealing, be stronger than 
malleable iron castings, and might be use- 
fully applied for many purposes. 


——_-+—___ 


An iron company in Sheffield, England, 
has been feeling the pressure of hard times 
so heavy, lately, that the firm began to get 
embarrassed, and could not compete evenly 
with theft rivals. The workmen got to 
understand the true state of affairs, and they 
resolved to help out theiremployers. Owing 


A Co-operative Success. 


The method of conducting strikes, like 
many other things, has undergone notable 
improvement, during the last few years. 
We do not mean by the introduction of 
boycotting, for that plan is liable to have a 
reflex action which in the end proves dis 
astrous to those beginning it. The old 
fashioned plan of striking is for a body of 
workmen to quit work together and remain 
idle until driven by necessity to resume 
work, or until they gain what they ask for, 
or find it useless to demand it any longer. 
The new method is for the workmen in 
certain trades to quit work and proceed at 
once to start co-operative factories to employ 
themselves. The new plan is much more 
likely to succeed than the old one. It has 
recently succeeded with the hatters of South 
Norwalk who by making an extra good 
quality of hats in their two co-operative 
factories have secured considerable of the 
trade formerly enjoyed by their employers. 
The latter have now conceded the points in 
dispute, and harmony once more reigns. 
But the co-operative works will still go on. 


> 


Boiler Accidents in Minnesota. 


The State of Minnesota does not possess 
many manufactures with power derived from 
steam boilers; yet, on looking over the 
record of boiler explosions, we find the State 
furnishing a fair percentage of these calam- 
ities. The legislature of that State, in a ses- 
sion just closed, has made an effort to pre- 
vent accidents to steam boilers by passing a 
law requiring all engineers of all classes of 
steam boilers to be examined, to show their 
ability and experience before taking charge. 
Owners of boilers are subjected to a heavy 
penalty for employing men in charge of 
boilers that do not hold the inspectors’ cer- 
tificate of competency, and men who take 
charge of boilers without passing the exam- 
ination are liable to be severely punished. 
Most accidents to boilers in the Northwestern 
States are with agricultural portable engine 
boilers, and the knowledge required from 
men who take charge of such boilers is very 
limited. The principal requirement is, gen- 
erally, ability to look after moving the engine 
round. If the law would compel owners of 
steam boilers to use a good automatic safety 
valve, we believe it would save many lives. 


———- +e ——— 


Energy Utilized in Different Engines, 


A good steam engine utilizes only about 
12 per cent. of the potential energy of the 
carbon and hydro-carbon contained in each 
pound of coal consumed in the furnace. 
The efficiency of certain electric motors 
deriving their power from batteries is con- 
siderably higher than the steam engine, but 
zinc and copper are so expensive fuel that 
the work from an efficient electric battery 
costs much more than the work done by a 
wasteful steam engine. Certain kinds of 
gas engines show a very high efficiency, but 
there are practical difficulties that prevent 
their application extensively for ordinary 
pioneer purposes. There is an impression 
among many engineers that explosives give 
forth a high per centage of the total energy 
contained in their composition when prop- 
erly applied, but the cases where the force 
exerted by gunpowder on projectiles has 
been carefully calculated do not indicate 
that a cannon is much more economical than 
a steam engine. Recent German experi- 
ments in this line indicated that seventeen 
per cent. of the total energy of gunpowder 
was converted into useful work. The great- 
est amount of mechanical energy exerted on 
the earth is derived from vegetation. Com- 
pared with the way the product of the soil 
is converted into work, the steam engine 
does not fall very much behind. It takes 
the average product of two acres of land to 





to the regulations of the trades unions they 
could not work for lower pay than what was 
common in the trades, but they volunteered 
to work a week for nothing, and the offer 
was gratefully accepted. 


keep a horse for a year and during that time 
| it will do work equivalent to what will be 
performed by a steam engine on three tons 
'coal consumption, giving about the same 
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| Proportion of useful effort 
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In another page Mr. A. G. Brown, an 
esteemed correspondent, takes us to task for | 
the expressions of a short editorial note, | 
wherein we questioned the correctness of| 
design of certain compound marine engines | 
with excessively short piston stroke. We 
believe that within certain limits a short} 
piston stroke is conducive to economy, but 
in the cases we referred to, where the stroke 
was considerably less than the diameter of 
the high-pressure cylinder, it appeared to us 
that the limit had been passed. The figures| 
which our correspondent gives, showing the 
cylinder details of well-known marine en- | 
gines, and the fuel consumed in doing work, | 
although interesting as engineering data, do 
not appear to support the position our cor-| 


respondent has taken. The most economical 
record cited under fair load is 1.73 Ibs. coal | 
per indicated h. p. per hour, which was done 
with a high-pressure cylinder, 63x60 inches. 
This is equal to the longest stroke given. 
The steamship Hudson, with single cylinder 
only 48” diameter, but with a stroke of 6 
feet, has a record of one horse-power on 1.75 
lb. coal. It appears reasonable that in this 
case the proportionately longer stroke made 
up for the increased efficiency of compound 
engines; or, to state it another way, if the 
compound engines had the advantage of 
longer stroke, they would have beaten the 
Hudson’s record. 
- * 

Secretary Whitney appears determined 
that the government shall not accept any of 
the new vessels for the Navy unless they are 
built strictly upto the contract. Althougha 
good deal of pressure was put upon him to 
accept the dispatch boat Dolphin without 
any more trial or investigation he has de- 
clined to do so, and appointed a board of 
examination to investigate whether or not 
the vessel is what the specifications called 
for. The Secretary while nominating gentle- 
men who are not members of the Advisory 
board, to make the investigation, gives notice 
that he does not mean to reflect on the mem- 
bers of the Advisory board by this action, 
but we cannot help thinking that the naval 
men belonging to the board who designed 
the vessel were the proper parties to tell how 
near it came to their requirements. 

= ans _ 
Brotherhood of Locomotive Engineers. 


On the 5th of April there was a largely- 
attended union meeting of locomotive engi- 
neers at Scranton, Pa., to establish a division 
of the Brotherhood of Locomotive Engineers 
at that place. There was formerly a division 
at Scranton, but it broke up during the 
troubles connected with the Reading strike 
of 1877, and the charter was returned. The 
new division is called the ‘‘ Sam Sloan,” after 
the president of the Delaware, Lackawanna 
& Western Railroad, who has expressed 
himself warmly in favor of the brotherhood. 
It starts out under unusually favorable con- 
ditions with a large membership. 

During the times of conflict between rail- 
road companies and the Brotherhood of 
Locomotive Engineers in 1877, many of the 
weaklings in the order thought Gowan would 
succeed in his threat of annihilating the 
order, and they resigned rather than face the 
conflict. The organization proved stronger 
than Mr. Gowan et a/ reckoned on, and the 
order came out of the fight stronger than 
ever, and most of the weak members long 
since sought and obtained the shelter of the 
fold, which is in all cases freely given where 
the men have not been guilty of dishonorable 
actions. As it has continued to grow in| 
strength and numbers, the Brotherhood of | 
Locomotive Engineers appears to have in- 
creased in conservatism. When any cloud 
appears that might lead to trouble, great| 
care is taken to avoid astorm. They per-| 
sistently refuse to give up their last resort of | 
striking to obtain justice, but the constitu- 
tion is so framed that a few hot heads cannot 
of their own accord precipitate a strike, and 
this means of obtaining redress is rarely 
necessary. Just a few days ago, Grand 
Chief Arthur was called to consult about the 
trouble between engineers and the manage 
ment of a southern railroad, where the men 
had given notice that they would strike ; but 





AMERICAN 


when Mr. Arthur got there he decided the 
men had no real grievance, and they were 
told to continue at work, which they decided 
to do. 


Some of the best friends of this brother- 


| hood think it should go on record against 


striking under any circumstances,’ as the 
Brotherhood of Railway Conductors have 
done, but their advice is overruled. Those 
taking the other side say it is not good to 
have the sting taken away entirely, even if it 
is merely kept as an ornament. Since the 
hard times, the men who manage the Gould 
roads have found it necessary to make ma- 
terial reductions on the pay of conductors, 
but engineers have not suffered by the level- 
ing downward process. Of course, the dif- 
ference in treatment merely arises from the 
fact that engineers hold a warm place in the 
hearts of railroad magnates, but the men 
themselves think their employers treat them 
justly because they do not want to fight 
their strong brotherhood, which stil! retains 
the strike sting. There is an impression 
among many people that nearly all railroad 
officers dislike the Locomotive Engineers’ 
Brotherhood. This is a great mistake. Many 
of the best railroad managers commend the 
organization, because they think it raises the 
standard of their engineers; and the lower 
order of officers favor it because it is a 
power that stands between unscrupulous 
magnates and their schemes of general cut- 
ting down of wages. While the locomotive 
engineer is paid about $100 a month, the 
dispatcher and train masters and superin- 
tendents will not be cut below that figure. 
Many of them think they would have con- 
siderably lower salaries but for the barrier 
against general reduction presented indi- 
rectly by the brotherhood. 


ag PIONS ani) 
7 SINSWERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
Tf so requested, neither name, correct initials, nor loca- 
tion will he published. 





(181) W. M., Webster, Mass., will find 
information on worm gearing in the AMERICAN MA 
CHINIST Of February 7, 1880, and September 1, 1883. 


(1382) J. S., Lambertville, N. J., asks: Of 
Ordinary 
bronze mixtures, to which from two to four per 
cent. phosphorus is added. 


(133) A. A., Minneapolis, Minn., asks: 
Should a key in a locomotive driving axle fit the 
hardest on the top and bottom, or on the sides? 
A.—Our opinion is that it should fit hardest at the 


sides. 


what is phosphor-bronze composed? A. 


(184) R., Providence, R. I., asks: Can a 
condenser be used to advantage on an engine mak, 
ing 290 to 300 revolutions? A.—There are several 
forms of independent condensers that can be satis 
factorily used on any engine without reference to 
speed 


(135) G. A., 


am building a vertical engine, 2/’x3". 


writes: ] 
What should 
For 400 to 500 


New Orleans, La., 


be size of ports and lapof valve: A 
revolutions per minute you can make steam ports 
3-16’’x1’’, exhaust port 
inside lap 1-32”, travel of valve 34’ 


3¢/'x1’’, outside lap 3-16’ 


(186) R. C., Nashville, Tenn., asks: In 
an engine 6/’x10’, with steam ports 5¢/’x4’’, exhaust 
port 14¢/x 4’, and bridges 54’, what should be the 
length of valve, what the width of exhaust cavity, 
and what the travel’ A.—Length of valve, 434’; 
width of cavity, 2 5-16 travel of valve, 23¢’’, will 


do very well for fairly high speed 
(187) W. H. D. T., Pittsburgh, Pa., asks: 
P 


What is actual cost o 
size of cylinder, revolutions per minute, including 


one horse-power per hour, 


fuel, wages of engineer, etc.” ! It will vary 
more than 100 per cent. No definite answer can be 
given. You can get the information you ask for as 
to.loads, speeds, and duration of wire rope, from 


the manufacturers 


(138) W. T. S., Hunter’s Mills, Va., asks: 
Is it proper to use the word stack when speaking 
of a chimney of a locomotive or portable engine, 
or should it be used only when speaking of several 
chimneys together? A.-—Common usage makes it 
proper to apply the word stack to a single chimney 
One of Webster's definitions of the word is: *°A 
re way for smoke the chimney of a 


single pass 


locomotive or steam vessel 
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engine weighing, say, 4,000 pounds, with four 


only two wheels connected with the cylinders? 
And if so, how much? A.—That will depend en- 
tirely on the amount of power transmitted from 
the cylinders. If these do not give out power 
enough to slipa single pair of drivers, there is no 
use coupling the second pair of wheels, and no 
benefit would result from so doing. 
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inghouse brake, ete. Published by John Wiley & 
Sons, 15 Astor Place, N. Y. 

Useful Information for Steam Users—A 100-page 
pamphlet, on the care and management of the steam 
engine and boiler, with hints and rules for engineers 
and firemen. Every engineer should have this book. 
Send 5c. in P. O. stamps to the J. N. Mills Publish 
ing Company, 145 Broadway, N. Y. 

Every young man who aspires to be either a me 
ehanie, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. John Wiley & Sons, 15 As 
tor Place, N. Y., have issued a new and enlarged 
12 mo. edition of * Extracts from Chordal’s Let- 
ters.” Handsomely bound in cloth, with over 50 
illustrations. Price, $2. Discount of 25 per cent. 
on orders for five or more copies. 








James Noble, Jr., Anniston, Ala., will soon build 
boiler works. 

Washington Grim, Orlando, Fla., ts building a 
carriage factory. 

Burchell & Thompson, Wytheville, Va., will estab 
lish a tinware factory. 

The Central Railroad Company, of Savannah, Ga., 
are erecting another addition to their shops. 

The Dow Wire Works Company, paid-in capital 
$60,000, has been incorporated in Louisville, Ky. 

The Hayden Brass Works, at Lorain, O., have 
orders for 30,000 valves, Which means three months’ 
work. 

The citizens of Lansing, Mich., have authorized 
the Common Council to borrow $100,000 for water 
works. 

George Wald, 798 Atlantic Avenue, Brooklyn, 
N. Y., will build a 25xs85-foot carriage factory, to 
cost $3,000, 

The roller skate factory at Mechanic Falls, Me.. 
runs fifteen hours a day, and the proprietor is 
behind on orders, 

J. & C. Fisher, 417 West Twenty-seventh Street, 
New York City, will erect an addition to their 


\ 





piano factory, seven stories high 


: 
wheels coupled, haul more than same engine with | 





9 


_ 7 | 
(139) Novice, Warren, O., says: Will an| The tack factory of White, Cheney & Neff, oe 


| Taunton, Mass., recently destroyed by fire, will be 
| rebuilt on the old site this spring by John H. Eddy, 
who owned the burned building. The new factory 
| will be larger than the old one 


D. R. Sperry & Co., 
ware, caldrons, ete., North Aurora, HL, are now re 
| building their shops, which were destroyed by fire. 


manufacturers of hollow 


G. Vollmer & Co., 1,108 Chestnut Street, Philadel 
phia, will erect a six-story brick furniture factory 
at 1,110 to 1,116 Sansom Street 


$85,000 


Estimated cost, 


The Louisville & Nashville Railroad Company, 
will immediately build two machine shops at 
Tenth and Zane Streets, Louisville, Ky. Estimated 
cost, $60,000, 


Thos. T. Marshall, of Pittsburgh, Pa., formerly of 
Morris & Marshall, who have dissolved partnership, 
will erect a new foundry and machine shop. Esti 
mated cost, $50,000. 


The H. B. Smith Manufacturing Company, West 
field, Mass., contemplate building a foundry and 
machine shop, engine and boiler rooms, and storage 
quarters this spring. 


The Union Metallic Cartridge Company, Bridge- 
port, Conn., have received an order for 50,000,000 
cartridges from the English government, and one 
for 100,000,000 cartridges from the Russian gov 
ernment. 


The Plymouth Cordage Company, of Plymouth, 
Mass., who recently lost two mills by fire, have con 
cluded to rebuild. They will erect a building 400 
feet long by 180 feet wide, one story high in front, 
with basement in rear. 


The Hydro-Carbonated Coal Gas Company, of 
Columbus City, Ind., lately incorporated, have pur 
chased a machine shop and foundry for their works. 
They will manufacture gas apparatus for resi 
dences, stores, and breweries. 


General T. Torrance and Dwight Cameron, First 
National Bank Building, Chicago, Ill., have just 
purchased an old rolling mill property, and are 
going to turn it into a nail and car wheel works. 
They paid for property $75,000. Capital, $250,000. 


Forbes & Curtis, Bridgeport, Conn., report trade 
better in their specialties just now than for a long 
time ast. They are also manufacturing an adjust- 
able screw plate for H. D. Barnes, which is to be 
put upon the market by the Barnes Tool Company 
of New Haven, Conn. 


A new co-operative concern is to start soon in 
New Brighton. A company of workingmen, num 
bering 75 men, have purchased a building there. 
and are placing im it the machinery necessary for 
operating a wire mill. The capital stock of the 
corporation is $50,000 


Dwight F. Cameron and Joseph H. Torrence have 
just purchased the rolling mill at Evansville, Ind., 
and intend to move it to Cummings, Cook County 
Il, The Evansville plant, for which $75,000 has 
now been paid, originally cost $350,000, the ma 
chinery being of the best, and to start up the re 
moved and improved works at Cummings will cost 
some $250,000 to $500,000, 


William Lowe, proprietor of the Bridgeport 
(Conn.) Boiler Works, has issued a ‘General His 
tory of Stationary Steam Boilers, and Description 
of the Lowe Boiler” In addition to specifie in- 
formation of the Lowe boiler, the book contains 
valuable information relating to all the more com 
mon forms of boilers, their comparative cost, econ 
omy, efficiency, space occupied, ete 


The Pittsburgh Chronicle- Telegraph says: “3. & 
J. B. Milholland, machinists and engine builders, 
have just completed a small mine engine that will 
serve as a model of neatness and economy. It was 
built for Hartley & Marshall, proprietors of the 
Enterprise Coal Works. ‘lhe dimensions, general 
design, and materials employed in construeting 
‘The Little Black Diamond,’ will be interesting to 
all engaged in mining and to mechanics generally 
The boiler (steel is thirty inches in diameter, eight 
and a-half feet long, and contains fifty-eight 134-inch 
tubes. The water tank (saddle-placed over the 
boiler) gives the engine a compact appearance. It 
would be impossible to get more in the same space. 
The boiler is supplied with two locomotive inspir 
ator injectors, one on each side. The cylinders are 
six inches in diameter, with twelve-inch stroke 
The steam is distributed by the ordinary link mo 
tion, and it is intended to carry from 150 to 200 
pounds’ pressure. The frame, like the boiler and 
tank, is constructed with a view to strength and 
durability It is made of steel, is continuous, 
twelve inches wide and an inch thick 
is supplied with six driving wheels twenty-four 


The engine 


inches in diameter, with seyen feet wheel base. It 
is designed to run upon a very narrow gauge track 
(two feet), and the mannerin which the tank and 
frame have been constructed to meet the require 
ments is a peculiar feature of the work, The en 
gine, which weighs six tons, is the second Hartley 
& Marshall have ordered 
England two yearsago. The engine just completed 
will be employed in the mine, and it is calculated 
will haul 1,000 tons of coal in ten hours a distance 
of one mile, that being the length of the ‘run.’ The 
‘Little Black Diamond’ is the second narrow gauge 
engine J. & J. B. Milholland have constructed 
The firm are now prepared to build engines of this 


The first was made in 


pattern in connection with their other specialties 
The engine has been tested in the works for several 
days to the entire satisfaction of the purchasers 





and will be shipped next week, 












Jacob Doll will erect’a five-story factory, to cost 
$40,000, on 30th Street near Ist Avenue, New York. 


The Fitchburg Railroad Company, it is reported, 
contemplate building a repair shop at Greenfield, 


Mass. 

There is a rumor that Maine Central Railroad car 
employing two hundred men, are to be 
erected in Brewer, Me. 


shops, 


factories at Great Falls, N. H., are running 
They bet 


The 
on short time on account of low water. 
ter put in steam engines. 


A committee from the Troy Scientific Association 
is considering the practicability of estabiishing an 
industrial school in Troy, N. Y. 

The envelope machines used by the Mann En- 
velope Company, Ballston, N. Y., were made by the 
Gage Machine Works, of Waterford—not at the en- 


velope works, as we stated in a former issue. 
0 
Machinists’ Supplies and Iron. 





New York, April 9, 1885 


There has been no noteworthy change in the 
supply trade since our last report was made. The 
oft reiterated complaint of low prices is still re- 
sounded, and the bac kward weather of the season 
exercises a depressing influence on the spring trade. 

The trade in boiler plate and tank iron is quiet 
A fair volume of business has been transacted dur- 
ing the week, and the leading mills are fairly em 
jloyed; but in this line is also heard complaints of 
oa prices. Dealers here are not different from 
dealers in other lines in their hatred of small mar 
gins of profit. 

Iron.—A fair volume of business has been done 
in pig during the week, but prices showed no signs of 
improvement. In fact,concessions from the quoted 
prices were oce asionally made to secure sales. The 
shading down was done mostly on the lower grades 
of iron. We quote Standard Lehigh brands at tide- 
water $18 to $18.50, for No. 1 X Foundry, $17 to 
$17.59 for No. 2 X, and $14.50 to $1550 ‘for Grey 
Forge at furnace. 

Scotch Pig.—There is no change for the better in 
this trade. and business is confined to pure hase s to 
arrive. We quote Shotts, $21.50 to arrive; Colt- 
ness, $21.50 to arrive; Glengarnock, $19 to $19.: 50 to 
arrive; Gartsherrie, $20.50; Carnbroe, $19 to ar 
rive; Eglinton, $18 to 318-8): Langloan, $21; and 
Dalmellington, $19. 

Copper.—The market for ingot is sligh tly firmer, 

‘but the demand is light. Lake is quoted at 10% to 
11 cents; other brands, 10144 to 10% cents. 

Lead.—The market for common pig has been dull 
and weak. There have been sales made at 3.60 
cents, but holders ask 3.65 to 3.70 cents. 

Tin.—The market for ingot has ruled qniet and 
firm. The demand has been moderate, but the 
sales have been light. We quote for jobbing lots, 
Banca, 1814 to 184 cents; Straits and Malacca, 1734 
cents each. 


*  WANTED* 


** Situation and Help’? Advertisements, 30 cents @ line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 





Position wanted supt or chief draftsman. 
dress J.C. Am. MACHINIST. 

Situation ra first-class patternmaker accustomed 
to make working drawings. T.C., Am. MACHINIST. 

Wanted— Position as traveling salesman for some 
firm manufacturing specialties Address Salesman, 
Am. MACHINIST. 

Position wanted by young man as cost ¢ ae rk, 
bookkeeper, or draftsman, city or country. B., | 
Am. MACHINIST. | 

Wanted—Situation as foreman or superintendent 
of machine shop; good recommendations. Address 


| 
Lock Box 568, Philadelphia, Pa. | 


CHANDLER & FARQUHAR, 


168 Devonshire St., Boston, Mass., 





AGENTS FOR THE : 
Barnes’ Wood and Jron-Working 
MACHINERY, 
ow Lathes, “o> 


SCROLL and CIRCULAR SAWS, 


UPRICHT DRILLS, MORTISERS, &c. 
Machines sent on Trial. 
Also Dealers in Supplies & Tools for Mechanics & Amatelrs, 


BEND FOR CATALOGUE SB. 


BRADLEY'S HEATING FORGES. 








ESTABLISHED $08. 





For Hard Coal or Coke. Indispensable in all shops 
tokeep Bradley’s Cushioned Hammers and 
men fully emplovea and reduces cost of production 


BRADLEY & CO. Syracuse. N.Y 


SPECIAL NOTICE. 

All parties making, selling or using an Upright or 
Heive Power Hammer having a Cushioned Vibrat- 
ing Saddle, infringe our patents, and we shall hold 
them legally liable for the same. 


BRADLEY & COMPANY, Syracuse, 


W.J0H 


ASBESTOS 
PACKING. 


Asbestos Piston Rod Packing is 
made from the best quality of pure Asbestos fiber and 
is the most perfect, compact, and durable Packing ever 
produced for locomotive, marine, and other engines. 
Asbestos Wick Packing, 

Asbestos Mill Board and Sheathing, 

Asbestos Gaskets and Rings, 

Asbestos and Rubber Tape and Cloth. 


Asbestos Boiler Coverings. 


Our Asbestos Cement Felting is the most effective and 
durable Non-conducting covering for Steam Pipes, Boil 
ers, Stills, and other Steam-Heated Surfaces. 
Asbestos Hot Blast Cement Felting, 

Asbestos Air Chamber Covering, 
Asbestos Locomotive Lagging, 
Asbestos and Hair Woven Felt, 


ASBESTOS ROOFING. 


Asbestos Building Felt. 


Asbestos Cloths, Cord, Twine, Yarn, and Sewing 
I'wine, Asbestos Gasket and Retort Cements, etc. 


LIQUID PAINTS, and PURE COLORS, 


Me Xe 


9 








Our improved elastic 


DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 


«x.| H.W. JOHNS M’F’G CO. 


Sole 
87 Maiden 
175 Randolph St 


Manufacturers 

Lane, New York, 

- Chicago, 170 N. 4th St., Philadelphia 
Billiter House, London 





Wanted in a small jobbing shop having good 
tools, a working foreman machinist, competent to 
get out work good and cheaply: good wages and | 
steady employment to a competent man; no other | 
need apply. Address Box 293, Dallas, Texas. 

Wanted—Situation, by young man, as mechanical 
draftsman with patent solicitor, machine shop, me 
chanical engineer, or draftsman; graduate of Sci. 
College ; engineering and machine sbop experience; | 
references given. Address 8.8.Salter, Boston, Mass 


Wanted, on a salary, as salesman and sole gen- 
eral representative upon the road of a well known | 
manufactory, a gentleman of good address, tact | 
and business ability. Must be thoroughly acquaint- | 
ed with machinery, and well grounded in mechani- 
cal principles. Unexceptionable references will be | 
required. Address ‘‘ Carpenter,’’ P O. Box 773, N.Y. | 





R. Bell. Send to 
Pacitic Railway, St. 


Present address of T. 
M. M., Missouri 


Wanted 
L. Bartlett, 
Louis, Mo. 

Wanted—Partner with $3,000 to $5,000 in machine 
shop; business been established five years, and well 
advertised. P.O. Box 54, Chattanooga, Tenn. 

Wanted—Second-hand back-geared screw-cutting 
lathe, 344 to 4-foot bed; must be in first-class order 
and cheap. Address * Cash,”’ office AM. MacuINIST 

Business opportunity is offered by advertiser. 
who proposes manufacturing a class of skilled 
labor-saving machinery extensively used in Europe, 
and now being imported, with excellent results. to 
this country; the de mand rapidly increasing. Min- 









. 

50 Per Cent.of ‘ 
time and labor saved 
by using this solid, 
strong, durable, quick: 
working Vise. Hastheimproved 
taper, pipe and other attach- 
ments. Sold by the trade, Send 
for circular. 
MELVIN STEPHENS, Prop’r, 

Office, 41 Dey St., New York. 








Ne $i Toun STNY, 
_ White For Descrietion 








imum capital, $50,000, For particulars address 
“A,” care AM MACHINIST. 
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JUST PUBLISHED! 


New and Complete Iilustrated Catalogue . 


OF 


PUMPING 





AMER ICAN i ee ee 


[Apri 25, 1885 





The Deane Steam Pump Co, 


NEW YORK. BOSTON. 


MANUFACTURE 


PHILADELPHIA. 


MACHINERY 


e@™Send for New Illustrated 
Catalogue. 


CHICAGO. 


ST. LOUIS. 











True 


TELL 


From 1-4 TO 15,000 Ibs, WEIGHT. 

to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

20,000 CRANK SHAF lS and 15,000 GEAR WHEELS of this steel 


now running prove this. 
Cross-Heads, Rockers, Pa ere etc., > Loe ives. 
Send for Circulars and Prices to i 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philada., 


for Locomotives 
EEL CASTINGS of every description. 


Pa. 








Established in 187 A. 


CLEVELAND TWIST DRILL C0. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





Sebastian, May & Co.’s 


Improved Screw Cutting 


FOOT or POWER LATHE. 


14’’x40’, 6’ bed, price $175 

Catalogue of Lathes Drili 
Presses and Machinists Tools 
and Supplies. Mailed on ap 
plication. Lathes on Trial. 


186 & 188 W. Poarl St., Cincinnati, 0. 








INDERS FOR THE AMERICAN 
MACHINIST, $1.00 BY MAIL. 
96 FULTON STREET, N. Y. 





Ere 


y 
ati 
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THE 8 ROW! N HAMMER 


LOW W 
DOUBLE THE VELOCITY That it Raists the Hammer. 


A NEW MOVEMENT: SEND FOR DESCRIPTION, 


SNOWLTON MFG. CO... King St., Rockford. Tl, 





BOILER FEEDER. 


(A Pump and Heater Combined 


Guaranteed to make more steam 
with less fuel than any other way of 
feeding boilers, Send for circulars, 
Agents wanted. 


D. E. RICE, 
191 Atwater Street, Detroit, Mich.; 








Locomotive Engine Running 4 Management. 


By ANCUS SINCLAIR, M. E. 


A practical book by a practical locomotive en- 
gineer. It treats of the proper way to handle en- 
gines, running different kinds of trains, from the 
limited express to way freight,with plain directions 
por to act in any case of trouble with the engine. 

Valve gear and link motion made plain by numer 
ous engravings. Easy directions regarding setting 
valves. The working of the Westinghouse air brake 
carefully explained and clearly illustrated. Many 
other particulars about the locomotive that every 
engineer ought to know. Gives particulars of ex- 
aminations that firemen must pass on leading roads 
before being promoted. 


With many Illustrations. 12mo, Cloth. $2.0 
John Wiley & Sons,15 Astor'Place, New York. 
COOKE & CO, i= 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever,and Solid Com- 
—, anne and 
Seats, Iso 


SU PPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 




















Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper 


‘WATER WORKS MACHINERY 


| A SPECIALTY 
Covmesrictes. LONd Bnewueering Co., St. Louis, Mo, 





















The Fireman’s Guide. 
A Handbook on the = The Fox pat. Universal Trimmer é 
= 5  Avaluable Tool on Pattern Work. wa 
|= E wn. 
CARE OF BOILERS :: = 
By KARL P. DAHLSTROM, M. E. as iE 
+ Crown Svo, Cloth, 50 Cents. ¢ S% ee 
ee M ths ; Zs yee 
E. & F. N. SPON, 35 ™™ 73, $3... g _ - 
THE STANDARD TOOL co., CLEVELAND, OHIO. 





Manufacturers of STRAIGHT LIP INCREASE TWIST. DRILLS nd Special Tools. 








FRICTIO 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, North Adams, Mass. 








BLAKE'S IMPROVED STEA™ 


PUNIPING MACHINERY 


SEND FOR A COPY. 


ADDR 
es 2 
iMesaah Set € 


GEO. F. BLAKE 
95 & 


97 LIBERTY STREET, 
NEW YORK. 


KITT ER 


ESS, 
OT TTT KT AN 
aNd & Wt F123 Wo 


—~ TT © 


yer 


i ee eS re SF + 


11 WASHINGTON STREET, 
BOSTON, 














BETTS MACHINE CO., 


WILMINGTON, DEL., 


MAKERS OF 


Improved Machine Tools. 


BORING AND TURNING MILLS 


OF MODERN DESIGN AND 


FIRST - CLASS WORKMANSHIP. 


Sizes up to 14 Feet Swing, 











es es 








m 
or 
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Aprit 25, 18865. | 







NICHOLSON FILE COoO., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


** Nicholson File Co’s”’ Files and Rasps, ‘* Double Ender’’ Saw Files, **Slim ” Saw Files. 
** Racer’? Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File Cards, 








Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at 


PROVIDENCE, R.1., U.S.A. 


Gro. W. 





A. Moore, Pres, & Gen'l Manage MARTIN Luscomp, Treas. & Secretary. RICHARDSON, Su 


THE CONSOLIDATED SAFETY VALVE Co. | 


CAPITAL $100,000. 


Manufacturers of the Only 


NICKEL SEATED “POP” SAFETY VALVE 
For STATIONARY, MARINE and PORTABLE BOILERS. 
Approved by BOARD OF U.S, STEAMBOAT INSPECTORS, adopted by U.S, 

NAVY for the STEEL CRUISERS, “ 
Our patents have bet 
Washington, D. C., 


Profits and Damages and a Perpetual Injunction 
against The Crosby Steam Gauge and Valve 
For 


CHAS. 


n fully sustained by the I 
and by the Decision of Jan. 


.S. Supreme Court, 
19th, 1885, we were awarded 


Co... 
Infringement of our Patents. 


We are prepared to furnish the Best * Pop” Safety Valve, and considering 
capacity and durability it is the cheapest valve made. It also affords 


absolute insurance against explosion. 
Send for Illustrated Catalogue, 


SALESROOMS, iit LIBERTY ST., N.Y. BOSTON: Mass. 


THE HANCOCK INSPIRATOR, 
THE STANDARD 


ALL CLASSES OF BOILERS. 














BOILER FEEDER FOR 


AME ae M AC HINIST 


11 


The Single Post or Open Side Iron Planer, c. W. LE couUNT, 


South 


and wide wor 


Detrick & Harvey 






to the Two Post 
Planer in the 
amountand quali 
> ty of work. 


BALTIMORE, MD. 











or steep or flat roofs. 


ne-third the cost of tin. ¢ irculars and samples free 


T. NEW, 2. 


, 


Age nts wanted. John Street, New 





THE NEW PULSOMETER. 


The cheapest, strongest, most si: 







ple, compact 
Steam P 


durable, effective and economical mp in 
the market, for raising liquids under and vr ~ to 10 
st. No Me achinery, No ¢ mt, No Special Car e Can 





grit, aed, sand, pul Pp, etc., wi 
its parts. Nee de only asteat 
. ertorun it Price, 600 gall 
1,200 do 5; 3,600 do. $100; 6,000 do 
10,¢ 000 do. pte ; 18,000 do. #2 
Gubhde bases 0s conden Beeb, tat o ( 
Write for illustrated des scriptive bo KV th 
testimonials, etc Maile d free. PULSOME TREK 
STEAM PUMP CO,, 83 John St., New York 









ee . — —— 





Adapted for long | 


Guarant’d equal | 


Applied by ordinary wi rkmen | 


York | 





Norwalk, Conn. 


REDUCED PRICE OF LE COUNTS 
= HEAVY STEEL 00a .2as 
No. Inch Pr ric Srers 





=2 180g yaajg LAvaH ia 9 


in. to 4in. 18 


23d, 


-Oinenh 
continued by 1 





MARCH, ISS5, 


| = We offer the following list of 








| L, S. STARRETT, 


urer of 


+ Fine Toors. 4) 








ATHOL, MASS. 











send for Fall ILiist. 





OVER 70,000 IN USE. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 





Lists. 











3 
WORKS, BALDWIN STREET, BOSTON. 











IMPROVED 


Shifting Screw Micrometer, 


WITH COVERED SCREW. 


A. J. WILKINSON & 
Mass. 


of the most complet: 
assortment of 


> Micrometer Calipers and 
Fine Measuring Tools 


» be found in the world, 


(0. 


Boston, 


Makers 











Send for Illustrated Catalogue with 
Tab 


es. 








[ron Planers = Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER. N. Y. 


STEAM ENGINE FOR SALE. 


All Joints Accessible 
and Adjustable. 





CUT GEARS, STRAIGHT 


WAY VALVES, 


r The Nagle Forve Pump 


nrTr RIT Tern 
we JUSTABLE slay, 





TACK ' be 


Wine Nail, Shoe Sait and Steel Shank 
MACHINERY. 


Tack 
pattern, weighing 
to sixteen hundred pounds, 
hest machine in the market. 


Machines of the well Known Cyrus Gurney | 
ane fifty 


hye 
Ob 


from eleven hundred 
acknowledqed 


Fully warr: alah cee ry | 


KEITH & TRUFANT, 


CA Des eeteddedG, 24 eee es. 


particular. 





DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
BOller Feeders, Fire Pumps, 
Pumping Machinery for all pur 
poses. 

Send for Catalogue, 













oo 
UYAULLSUDAR STONY. UEEO A SRR 








SECOND-HAND 


TOOLS 


All guaranteed in good 
working order. 


1. 10in. Pratt & Whitney Shaper 
| 1. 22in. x6 ft. Pre att A Whites Hand Lathe 
Bae | ae Engine * 
. 6 ose * Plain Turning Lathe 
| (no back gears 
|} 1. No. 8 Pratt & Whitney, Serew Machine, with 
chasing bar 
1. 36 wide 38 high x 12 ft. Pond Planer 
1. 26 in Stevens Pulley Machine 
11.18 “ x Sft. Star Engine Lathe 
i ee a, Ue) cs 7 bs 
me ae 
4s Hie a te pase ‘ 
12 “ x10 “ Lincoln “ 
L. 20 36. xX 7 New Haven 


2 in. xX Hendey Machine Co. Planers. 
1. 42in. Fitchburg Gap Chucking Lathe, with feed 
1. Brown Bolt Cutter, cut to 144 inch., with taps 


and dies (new 
1. Knowles Key Seating 
1 No 


Machine (new) 
{Stiles & Parker Press. 


_ THE HENDEY MACHINE CO. 


Torrington, Conn. 


The MT, Davidson Improved Steam hump 


MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. -. 













Warranted . he 
BEST PUMP made 


for all situations, 


PHILADELPHIA AGENT: 


DANIEL KELLY, 51 N. Seventh St. 





a es, 7 Lively Mt, New Tor 





SEIND FOr LIST 


—or— 
Finished Iron Pulleys @ 4 cents per pound. 
Rough i Qe . 


THE JOHN T. NOYE MANUF’G C0., 


BUFFALO, N. Y. 











Second-hand, plain horizont: ul, Cylinder, 16x36, MADE B} o* The Almond Coupling. 
with cut-off valve and main valve, brasson main a 0 Ay uarter turn 
bearings ; crank shaft, 8in.; fly-wheel, 14 feet, with Ba . iM “pale lates 

“in. fad, ‘with governor complete. Will be sold for 5.4 A F. NACLE, k motion to Fopises 

“ason it is not large enough for use now required. @ 4 [| OFFICE ; a peel ged — meres sn 
Prise. where it stands (in this city), $800. <A great 2 3 TROFE sm 2 sett Jos te 
bargain. For further particulars, call and see, or Sa ,oF MORSOF st. 0 T. R. ALMOND, Mfr., 
address, . PACE, : = aA “gor = CHICAGO, ILL, 0 80 & 85 Washington Street, 

Buffalo, N.Y. HILL, CLARKE & CO., New England Agents. | 4 BROOKLYN, N. ¥. 
NOTICH OF SALE. 


Having disposed of my patents, drawings, patterns, tools, goodwill and everything 
my milling machine business to the BROWN & SHARPE MFG, CO., of Providence, R. L., 
orders and inquiries to them 

Thanking the public for past favors, IT am very respec 

March 10, 1885, 


THE GARDNER COVERNOR. 


Ores $0,000 in use, 


Adapted to every style of 
stationary and port 
able steam engine. 
Warranted to give 
satisfaction or no sale. 
For circulars and prices, 
address, 


The Gardner Governor Co,, 
QUINCY, ILL. 


connected with 
L refer further 


tfully, C. E. LIPE, 


Syracuse 


Nn. 


The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 


], B. Davis & Son, Hartford, Conn. 










over ten years. 
guired repairs. Gives the highest re- 
sults attainable by the use of exhaust 
. Steam 


BENJ. F. KELLEY, Agent, 


, 9! LIBERTY ST., NEW YORK. 
Philadelphia Office 


J AMES BERRYMAN, 














| 
This heater has been in constant use | 
None have ever re- | 


125 N. Fourth St, | 


ay SHAPING MAGHIN 


For Hand and Power, 
and 10” Stroke, 


Adapted to A'l Classes 
their Capacity. 


68” 


CIRCULAR FURNISHED 
BOYNTON & PLUMMER, 
Worcester, Wass. 








“a THE DUPLEX INJECTOR 


THE BEST BOILER 
FEEDER KNOWN. 






Not liable to get out of 
order. Will lift water 25 
ant Always delivers 





vater fot to the boiler. 
\ ill start when it is hot. 
Will feed water through 
a heater. Manufactured 
ind for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 


Raniteteds St. 


- 
> 
cl 
eo 
= 
2 
oa 
~_ 


s of Work to} 








“The Only Perfect” 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 

THE BEST 
Portable Forge 

MADE. 
Buflalo Forge Co., 
Buffalo, N, Y. 


He Wortuincron 
INDEPENDENT 
CONDENSER. 


Henry R. Worthington, 
NEW YORK, 


Boston, Pittsburgh, Chieago, Cineinnatl, 
Cleveland, St, Loul 













s, San Francisco. 


strated 
Catalogue 
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Cone 


~ ig Yertical Boring and Turning 
Machine shown in cut has five 


changes, giving ten mo- 
tions to table Tool slide has ver 
tical or angular traverse, counter- 
balance, and rapid hand move 


| ment. Self-acting feed atallang rles 8 
with 6 changes. Crosshead raised 
| and lowered by power. 
Teoma LS 


MACHINE 
» TOOLS 


of all descriptions and a great 
number of sizes. 


woOD- WORKING MACHINERY 


For Planing Mills, Fur- 
niture, Chair and Cabinet 
Factorie 8, Cabinet Works 
and Gene ral W o0d-Work- 
ing. Send Stamp for Il- 
lustrated Catalogue to 


ROLLSTONE MACHINE CO. 
45 Water St., 
FITCHBURG, MASS8., oA. 


GRANT MACHINE TOOL WORKS 


Flushing, N. Y. 


JOHN J. GRANT, PROPRIETOR. 


Manufacturer of 


& SON, 


PHILADELPHIA. 


( 
A Large Line of PR » 
SPECIAL ‘WO0LS = GM x. 
for RAILWAY ¢ ‘ee 
PURPOSES. 
























NGINE » LATHES, « RAND + LATHE 
Slide Rests and Planer Centers. FIRST-CLASS MACHINE TOOLS. 
QNEIDA STEAM ENGINE & FOUNDRY COMPANY, - ONEIDA, N. Y. 


MANUFACTURERS OF WESTCOTT’S PATENT 





New CATALOGUE READY. 


Orr's 
ANTTLE GiaANT 
m.(MPROVED 

—— 


LATHE and DRILL CHUCKS. 


FREE OF ACID. | 


(CRANK PLANERS | 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 


——DOWE, ANG GULAR iB AMD Pee ram, — 


R. A. BELDEN & & 00, DANBURY, CT. 











CYLINDER TALLOW. 

A. H. VAN CLEVE, Gen’) Purchasing Ag’t, Camden & 

Amboy R, R, & Transportation C o. wrote from South Am- 
L. M. EL 


boy, January 2 KINTON has furnished the 
United (coe hocalh o s of New Jerse y, since March, 1869, and 
during 1870 and 1871, over 170,000 pounds CYLINDER TALLOW 
which has given the ‘Motive Power De »partment and Steam- | 
boat Machine Department entire satisfaction. | 
I believe Mr. Elkinton’s Tallow to be free from the | 
acids so destructive to Steam Cylinders and Valves, w hich | 
is generally found in the tallow usually offered for sale in | 
(he market. LINDLEY ™, ELKINTON, Manuf*r, 
532 St. John St., Philadelphia, | 


D 
ae 








—_—THE-—— 


tid il hu 


contains the maximum of 








power, durability and effi 
ciency, and is fully guaran- 
teed. No, 1 holds from 0to 
4’, price $7. No. 2 (round 
body) holds from 0 to 34”, 
price $8. Sold by the trade 
Address, 
A. F. CUSHMAN, 
HARTFORD, CONN. 
kinds of Chuck 







Tuos. H. DaLtert & Co. 
8 N. 2lst St., Philadelphia, Pa. 


Manufacturers of 


RPATEN T 


Portable Driline: Machines 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 


New Hlustrated Catalogue just issued. 


Stow Flexible Shalt th. 


(LIMITED) 


Manufactzrer of all 


Send for new I]lus’d Catalogue. 


Tae calacRee K 


| SWEETSER & MERRITT ~ 
| RSET ae 


5. ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 


MAKERS CF FIRST-CLASS 


. ENGINE + | ATHES 


» put on the market 




















and 


Metal 


th & Penna. A 
PHILADELPHIA. 


Manufacturers of 


or 
Tapping, Beaming 


AND — 


Boring 
Machines, 





Are now in position t 


14” ENGINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best «ver offered. 


Brushing 






for Emery Wheel 


Grinding, 





TOOLS 


and Wood Polishing and Horse and 





AY 08 PORTABLE. ARI I50N 


TE DELIVERY. 





ANTOWN 











NCE GOMIC 


ON SAFETY BOILER WORKS 

















ONS DENTO MTOM AFECD 


ONS 
LA PEN We.) PARK DENTON A MAFBID 





ESTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 


CHUCKS 


for BrassFinishers’ 
Use, 
Milling Machines, 
Screw Machines, Up- 
right Drills, Cut- 
y ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and | 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 


THE STANDARD REVOLUTIONS COUNTER | 


Ulster Machine Co. Send for Circular. 

BE. D. WILLIAMS, Pres't, Box 1488. 

Providence, 
R. I 
















PAT. STOP MOTION. \ Registers 2. 


Revolution 


CURRIER r & SNYDER, 
UWrEernat iors, 


WORCESTER, MASS. 








WHITE’S FLEXIBLE METALLIC PURAey, 
FOR PATTERN MAKERS’ USE 





Can be applied in one-tenth the time required to carve 
curved fillets. Send for sample. H. B. Smith Machine Wo., 
Mfrs. of Wood Working Machinery, 925 Market St., rb 


KELLAM’S STEAM PRESSURE REGULATOR 
Manufactured by HIRAM KELLAM, Detroit, Mich. 


¥ 





Different from any 
other regulator, its 
working parts having 
no springs, packing, 
diaphragm, or stuff- 
ing box, insuring 
promptness of action 
and great durability. 





Regulates pressure | 
3 without perceptible | 
variation at any point desired, from | 
1 1b. ~ 7 toi “er 4 boiler pressure. Guar- | 
anteec 5 years. Send for des- 

criptive ¢ ec ular. 







Sole Sales Agents; 


HINE & ROBERTSON, 


2 Cortlandt st... New York. 








/ P. BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 
WORCESTER, MASS. 


CRAIC’S 











Manufactured by 


The Craig Sight Feed Lubricating to. | 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
} Portable & Pumping Engines. 





WRITH FOR CIROULAR,. 


FORBES & CURTIS, 


BRIDGEPORT, CONN. 


eae ® ar Manufacturers of 
A / men The Forbes Pat. Die Stocks, 
BY Power Pipe Cutting and Threading 

Machines, (‘u‘ting-off Machines, 

Ratchet Drills, Special Machin- 
ery, etc., etc, 

WRITE FOR CATALOGUE, 
Mention Paper. 










New ‘Class 6” alee 





PHOTOGRAPHIC OUTFITS 
MICROSCOPES, 
1ELESCOPES, 
FIELD-GLASSES, 
MAGIC LANTERNS, 
. BAROMETERS, 
THERMOMETERS. 


Drawing Instruments, Philosophical and 
Chemical Apparatus. 





List and Descriptions of our Ten Catalogues sent 
FREE on application. 


QUEEN & CO. 


924 Chestnut St. Philadelphia, 


a Speed Indicator 


Registers up to 1000; will stand 10, 
000 rotations per minute. indle 
has Rubber Tip (pat. app’d ens to 
prevent 
slipping, 
and also 
to break electric light current 
when used on dyn: me. Has silver 
plated dial and glass ¢ ry stal, ex- 
cluding dust. Spindle, 1” 2 
Sent by mail for $2, 50: 















or 3’ "Dis 


‘, as ordered. 
count to dealers. 


J. H. WALLACE, General Agent, 


25 MAIDEN LANE, N. Y. 


WORK SHOPS 


WITHOUT STEAM POWER 
BY USING OUTFITS OF 

BARNES’ PAT. FOOT POWER 
machinery can compete with 
steam power. Sold on trial. 
Metal and woodworkers send for 
prices. Tllustr’d catalogue free. 
W. FF. &. Jno. Barnes Co. 
Rockford, Ill, 2— 

Address No. 1%5 Main St. = 


FAY & SCOTT, Hi" 


MANUFACTURERS OF 


wooD CATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 


SEND FOR CATALOGUE. 
















Adjustable Caliper Gauge Tools for Amateurs’ and 
Makers’ Lathes. 


Watch Send for Circular. 





THE HARTFORD TOOL 00., Hartford, Conn. 


S. A. SMITH, 59 S, CANAL ST., CHICAGO, ILL., Western Agent, 








W. T. MERSEREAU & CO., 27 to 31 Railroad Ave., 
Newark, N.J., Sept. 19, 1854, 
tHE BLEVNEY M’F’G CO., Newark, N.J., 
Gentlemen 
fe have 
tested your 
clutches to 
our satisfac 
tion, and 
found them 
perfect in 
every re 
spect, the 
smallersizes 
now being in 
use forabout 
ll months, 
are as effi 
cient as 
when first 


placed in 
»osition The 
arger one 


lately receiv. 
ed, works to 
a charm 
Yours 
truly, 


W.T.Mersereau, 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 












TURRET 


_ LATHES. 


FINISHERS’ ‘TOOLS. 
GEO. GAGE, Wartrrrorp, N. Y. 
E. P. BULLARD, Ag’t., 14 Dey St., NE W YORK. 


rox AND 


SPEED— 


BR 


ASS 








ELEVATORS 


With Screw or Spur Gear, oper- 
ated with belts or hand; Auto- 
matic Hatch Doors; Hydraulic or 
Steam Elevators or Hoists. 


GEO. C. HOWARD 





New Haven Manf’g Co. 


NEW HAVEN, CONN. 











199. 18th ct., Phila, i cea tas 'IRON-WORKING MACHINERY. 


TON FER RRY)BROOKLYN, NY. 
STEEL 


—t- 


D FOR THE BUSINESS 





440 N, 12th St., Philadelphia, Pa. 







































Ce 


Se 
























Bi as 








| JS. a Gs. GRAHAM & 





1885.] 


Aprit 25, 





Morse Twist Drill and Machine Company, 


SOLE MANUFACTURERS OF 
MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. | 





New agp igi 
MASS. = 


Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES, 
GEO. BR. STETSON, Sup’t. EDWARD 8S. TABER, Pres‘’t and Treas, | 


HILLES & JONES, 


Wilmington, Delaware, 
Single 
~ PUNGHES : SHEAR 
Double 


Improved Horizontal Punches. 
PLATE LVLUANERS. 


Patent Bending Rolls. 


7G 2OILER SHOP TOOLS. | . 


Hydrostatic Engineering 
PRESSE S, PUMPS, 


Accumulators, Punches, 
Jacks, Valves # Fittings, 




























for Catalogue. 


THE PUSEY & JONES CO. 


WILMINCTON, DEL. 











Light 
and | 
Heavy | 
bee 





VAULT ELEVATORS, &e. 


, Watson & Ctillman, 


This cut shows our No. 6C utting- off Shear. Extra 
a 2 For the largest size of iron rails, or equiv: | 
alent 

vat Seng of STEAM FNGINES, Boilers, | 
Tanks, Machinery for Rolling Mil Punches 
Shears, Riveters, Angle Iron Cutters, C ranes, 
and Heavy Iron Work generally. 


468 Grand St. | 





NEW YORK. | 


(a ALFRED BOX & CO.. 


\ bag 312, 314, 316 Green St., Philad’a, Pa. | 

















Manufacturers of 


UNIVERSAL 


Radial Drills, 


Onexce'ed for simplicity 
furability. solic lit The 
ighest standard ‘of work 
manehip and moteria’s 

-hotograplis & nd particulars furnished, 


Double nen Hoist 
Traveling 
Cranes, &¢. 


Send for New 
Catalogue, 





JOHN KANE 





ae 
SEND FOR = <é FACTORY ST. <— se 
sae on Cae ROCHESTERNY. | 
VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and meal ' 
PROVIDENCE, R. |. 











WATERBURY, CONN. 


tomate Patent Power Presses, 
‘Taictors, 


For supplying all 
classes of steam | 
boilers with water. | 

We guarantee! 
these Injectors to | 
be the best, simp- 
lest and only tho- 
roughly re liable 
Boiler Feeders in 
the world,working 
from 2 lbs. to 200 
lbs.steam pressure. J. C. 


H. A Df L “4 and Expert in Patent Causes, 
En gin eerin 9 28 STATE STREET, ROOM 28, BOSTON, MASS, 


is CO, FRA ACHINERY 
112 JOHN ST., NEW YORK. For Reducing and Pointing Wire. 


irettsen ahs antl iad fins Especially adapted to pointing wire rods ana 
Special Machines, Patent wire for drawing. 


DROP PRESSES, 


Foot Presses, Rolling Mills, 
| Rivet Machines, Spinning 
Machines, Gang Slitters, 


Special 
Machinery 


for Sheet Metal, 
Wire, Ete. 








IIOA DLiIcy, 


IVIL AND MECHANICAL ENGINEE 











American 
Steam Gauge 
\2 Co., 
e Boston, Mess. 





Devices,&c., in quantity. 


Complete outfit for Ma- manufacturer, 





chinists Blacksmiths 
eta . orKers and 
—- S.W. GOODYEAR, Waterbury, ct. | 





New Circular on Mill- 
mfttaddet roe MACHINE MOULDE D| 
THE CINCINNATI Spur and Bevel 

SCREW & TAP CO. 
8. E. Cor. Pearl & Plum 

Streets, 


2 











= 
= 










PATENT GEAR DRESSING MACHINE - 
wena IMPROVED LATHES PLANERS & DRILLS. 


Ne Wet) MFGTDBY [Sau 
mow ts EASON, rocueste™ | 
oe.’ 


Pulley Castings, &e. 


Inducements to 





the Trade. 





LIST MAILED ON APPLICATION. 


‘POOLE & HUNT, 


BALTIMORE, MD, 





For Machines or information, address the | 


AMERIC AN M AC HINIST 13 


Seeantisid. ccs. 


(Pat. Feb. 3, 1885.) Manufacturers of 


W Little Giant” 
STR'W CUTTING 


Machinery & Tools, 


ADJUSTABLE DIES, 
FINE TAPS, &c. 


Adjustable Die used in all our Screw Cutting Tools. 










THE tg of? 


‘blate Seantie Drill p, RAL - SONS 


MANUFACTURERS OF THE ORIGINAL 


Trade WX be Mark, 
Pipe Cutting Threading Machine. 


BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name 
STEAM AND GAS FITTERS’ HAND TOOLS, 
PIPE C UTTING & THREADING MACHINES: 


For Pipe Mill use a Specialty. 
Send for Circulars. YONKERS, N, Y. 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging — Me ng 
attachment for center 
Instantly adjustable to dine “— = 
lengths of work. Over 200 already 
inuse. Send for Circular. 


DWIGHT SLATE, 


Hartford, Conn. 


rar STEAM GAGE AND VALVE CO. 


Manufacturers of INSTRUMENTS for Use on 


STEAM ENGINES, BOILERS, PEE bo, be 

















Manuf’d Solely by the 


tor Particulars to 


4 





‘SSPW ‘DOISOG ‘J28I}9 JOATIO 16 2 96 


7? £o 


Sole Proprietors and Manufacturers of the 
CROSBY STEAM ENGINE INDICATOR, 


~SPECIAL INDUCEMENTS TO ENGINEERS. 














“ECLIPSE” Pipe-Cutting Machines 
FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 


Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and very compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 
had at a moderate price? 

Mention this paper and write 
us for particulars. 

PANCOAST & MAULE, 
Philadelphia, Pa, 
Made In Three Sizes, Cutting Pipes % to 6 inch. 


24 inch Eureka Planer 
and Matcher, 


PERN 
THE EGAN COMPANY, Mras., 


Successors to the Cordesman & Egan (o., 
201 to 221 W. FRONT STREET, CINCINNATI, OHIO. 








GLASS TUBE CUTTER. 


—— 


~~ ttt —— 
The cutting is done on the inside of tube by a small hard 
steel wheel. Will cut any size or grade of glass tube. No 
practice re quires d to operate 
Price $2 50 each, (Discount to dealers 


Manufactured by HUNT & CONNELL, (Limited.) 





DROP BORGINGS oa srec 


BEECHER & PECK, NEW HAVEN CONN. ¢ 





S PAT OROp Re. 


EECHER & PECK,-~_CONN. 














pattie stem aaah sheds SIN so NM, MAST 
Send for 72-Page GE over E ia: eg 
ORAWING Illustrated Catalogue. SPARK acd ty ()GRESS MN 
\ \| RE MENT '} worn. comSTOCK, — | works i} TIO 
I\\ LUN. \ 6 ASTOR PLACE, NEWYORK — [2 57.59 ano 6 BIE aaa \WORKS. sh Heth bete ena 


\# LEWIS ST.4 
ft f 6© 62 64R 6, 
Canton E 





“Ase os 
=» (og PULLEYS, 


‘ee SHAFTING, HANGERS, 


A Spe ses. 
Sond for Ill. Price List and Discount Sheet. 


"The Eaton, Cole & as Co. 


S2 & S84 FULTON STREET, NEW YORK. 
“and Terai On 


7AM AAA 
WATER @ Uae. 


Iron and Steel 





Drop FORGING J<2” 


Of Every Description, at Reasonable Prices, 


R. A. BELDEN & CO., DANBURY, CT. | 








Manufacturers of 


Fine Cutting and 
Threading: Machines 


OPERATED BY HAND OR 
POWER, 


FITTINGS, 
Valves, Pipe, 
Pipe Tools. 


Iron 


for ST 
aul STEAX, 












Ratchet Die Stock 
with LEADER SCREW and SOLID DIES. 


Ratchet is inside body of stock, and cannot be clogges da with 
chips and dirt. Can be re sadily reversed to back-off thread or 
cut left-hand thread, Will thread pipe in place Works in 
sinall space, 

Factory, 


Rridgeport, Conn. 













AMERICAN 


WILLIAM SELLERS & CO.. 


Hhriladelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS, 


- Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Railway Turn- 
tables, and Pivot Bridges, Gifford Injectors, Sellers’ 
Improvements, New Patterns, Simple, Effective. 


- No. 79 Liberty Street. 
Orse ‘Elevator Worke 
Morse, Williams & Co,, 


avd Me es 
(Successors to Clem & Morse 
Builders of f All 








New York Oflice, 


S 


inds of 


PASSENGER and Pen GHT 


ir Elevators 


Office, 411 Cherry St. 


Works 








IN USE. 


, Frankford Ave., Wildey and 
Shackamaxon Sts., 
PHILADELPHIA. 


New York Office, 108 Liberty St. 





1500 ENCINES NOW 


‘qST'T OOMeAEJaY PUB IBMOIIO poyeaysnIT{] 10OJ pus 





THE NATIONAL 
FBED WATER 


'=HEATER 


A brass coil heater — ng 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the che vapest, best and most effect- 
ive Heater inthe market. Fifteen 


EXHAUST PIPE 





Our capacity being now equal to 100 Engines per 
month, we shall hereafter keep in stock for imme 
diate shipment all sizes from 4 to 200 H. 


Tr mw 


Westinghouse Machine Company, 


PITTSBURGH, PA. 
SALES DEPARTMENT CONDUCTED BY 


WESTINGHOUSE, o HURCH, KERR & CO, 17 Cortland N sizes. No.1, 8-horse Heater, $17. 
SR Sicn MON No. 10, 100-horse Heater, $150. 

FAIRBANKS, MORSE & CO., Chicago, Cincinnati, Cleveland, o. : Coils 
Louisville and St. Paul Iron, Brass and Copper Co 

FAIRBANKS & CO, St. Louis, Indianapolis and Denver and Bends made to or- 

Sanee . L yf San Francisco, anc ey Oregen wx der. Circulars and price 

PARK ACY & Co., Salt Lake City. l tab tte, Montana, . 

D. A. TOMPKINS & ¢ 20. Charlotte “eo “® listssent on application. 

KEATING IMPLEMENT & M A\ HINE CO., Dallas, Texas, National Pipe Bending Co., 

ROBERT MIDDLE TON. Mobile, Ala 

H. DUDLEY COLEMAN, ® Perdido Street, New Orleans, La New Haven, 

IMRAY & CO, Sydney and Melbourne, Australia Exnaver pire Connecticut. 


R. ROGERS, 43 Rue Lafitte, Paris 


WESTINGHOUSE CHURCH, EERE & COMPANY, 


CONSULTING AND CONTRACTING ENGINEERS, 
17 Cortlanat St. - - NEW YORK. 


THE WESTINGHOUSE AUTOMATIC ENGINE, 
THE REYNOLDS-CORLISS ENGINE 
THE HUYETT & SMITH Sense N ives, 
THE AMERICAN PAPER PULLEY, 
THE STERLING STEEL CO. Fine Tool Steels. 


ALSO CONTRACTORS FOR 
(Representing E. P. ALLIS & CO., Milwaukee, Wis.) e 


BLOWING ENCINES, PUMPING ENCINES, CIRCULARS, PLANS, AND PRICES 
FURNISHED ON APPLICATION. SEWERACE PUMPS, & HEAVY MACHINERY. 


J.-A. FAY & CO. 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing and Matching, 


Surfacing, Moulding,Tenoning, Mor. 
tising, Boring, and Shaping, etc. 














THE SCIENTIFIC 


PORTABLE FORGES, HAND »°® 
“POWER~ 


BLOWERS, EX- 
HAUSTERS, ETC, 


Decided improvements in 


ae 














Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
= Machinery, Shafting. Pulleys, ete. 

' All of the highest standard of 
excellence. 


this line of manufacture, 
send for Catalogue of dif- 
ferent styles and sizes. 


The Foos Mfg. Co, 


Pres’t. D. L. SPRINGFIELD, O. 
CATE, GLOBE, ANCLE 


ENKINS BROS.’ VALVES, CHECK AND SAFETY. 


MANUFACTURED OF BEST STEAM METAL. 
The Jenkins Dises used in these valves are manufactured under 
stand 200 lbs, steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


JENKINS BROS. : 2 OY New tase, 


THE FISHKILL CORLISS ENGINE, 


{ FULL LINE OF SIZES. 


Vertical Condensing: Ene ines 


Specially adapted for and extensively used 
in large grain elevators, 


BOTLERS. 


Manufactured by the 


Hishkill Leanding PMLashine Co, 


Frorerrnt ON-THE Hopson N Y 
sWenaraadiid"Var7 a dbase UA WUIN, . . 


Send for Catalogue A, containing Tllus 
trated Description and References 





W. U. DOANE, LYON, Sec’y. 





our 1880 patent and will 


71 John Street, 
79 Kilby Street, 


New York, 


Boston. 
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Nouthimaak Founisy & Machiae Co. 
"Philadelphia, Pa, 


44 ASTOR HOUSE, NEW YORK. 
154 LAKE STREET, CHICACO. 


Sole Builders of “PORTER-ALLEN” 5 “SOUTHWARK ‘ 


it 
OLED 
ENGINES, 




















Lambertville lron Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 


‘eam Engines 


LAMBERTVILLE, N. J. 





ZELL SAFETY BOILER 


Manuf’rs 
for the 


Ploneer Iron Works, Bg0ky=. 





SEND FOR CIRCULARS. 








Si. FETY STEAM GENERATOR CO., 
68 WARREN STREET, NEW YORK. 


VAN DYRE WANE TUBE BOILER, 


Cheapest and 
best boiler ta 
market. 





Safety, 
Econ arab 
Durabi te. | 


VAN 0 DYKE 


MFG. co., | 
G0Greenpeintave. | 
BROOKLYN, N.Y, 








STEARNS MFG. COMPANY. 


ERIE, RWPA, 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 


or the user Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIF. PA- 


HARLES MURRAY=< 
VETERINARIA 
SSANN ST # NEw YorR:E: 


BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST 


for 1880, 1881, 1882, 1883 and 1884, cloth, $3.50 each, 
pure hasers paying express c harges. 
| Am. Macuinist Pup’a Co., 96 Fulton St., New York 

















The Beckett & McDowell Mfg. Co. 
y Sat CS 


Hoists, Pumps 
AND GENERAL 
Mining Machinery. 
120 LIBERTY §T., 
NEW YORE, 


Send for Illus, Catalogue, 


pet nes -EXPLOSIVE BOILET) 












| 
1 
| 
| 
| 
| 











This is the only steam boiler ever devised in strict | 


compliance with the demands of natural laws, It 
gives complete immunity against explosions, de 
livers dry steam, prevents all incrustation and de 
posit on the 
pressure, and secures great economy. 
tion is applicable to every style of boiler, 


The inven- 
and can 


be readily applied, internally or extern: ally, to new | 


Licenses granted on liberal terms to 
Send for description. 


or old boilers. 
manufacturers. 


Lawson Non-Explosive Boiler Co., | 


155 & 157 BROADWAY, N.Y. 


bottom plates, affords safety with high | 


THE LOWE BOILER. 








‘BRIDGEPORT BOILER ER WORKS, 


WM. LOWE, Proprietor, 

| Successor to LOWE & WATSON, Bridgeport, Conn. 

MANUFACTURER OF 
THE LOWE BOILER, which eight years’ use of the 
steam superheating drum style, and sixteen of the Lowe 
Boiler, under all conditions, has proved to be the most 
satisfactory boiler known in all respects. Gives dry steam, 
The process for combustion of the gases is in the construc 
tion and setting. Burns any fuel and gets as much result 
from it asany boiler or setting at no more cost, with greater 
durability. Send for descriptive circular 


I. M. MOY Es, 
General Sales Agent, 52 John St., 


OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH R, OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer, 
Manufacturers of 

ITCHING 
MACHINES, 


New York. 








REDGES, 
Excavators, 


ERRICKS, 
Ete., Ete, 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1000 HTH. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
supe rior regulation guaranteed. Self-Contained Automatic 
Cut-Off Engines, 12 to 100 H.P. for driving Dynamo Machines 
aSPECIALTY.— Illustrated Circulars with various ds ata Las to 
er ow al Steam Engine Construction and performance, free 
+ by mail. Address 












BU re E ENGINE CO., Salem, ¢ 


N § Agents: GEO. A. BARNARD, 70 Astor House, N.¥., | D. L. DAVIS, 23 8. Canal St., Chicago, M., 
ale g and 53 Mason Building, Boston, Mass. | and ROBINSON & CARY, St. Paui, Minn. 


KENSINGTON ENGINE WORKS, Limited, a 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 





GUMMER ENGINE CO, “otto” CAS ENGINE. 


CLEVELAND, OHIO. 


Overl A; 000 







Consuming 
20 to 70% 
less Gas 











Awarded Gold Medals and All 
Highest Premiums for BEST AUTO- 
TIC ENGINE at both Cincinnati 
and Louisville in 1883. 
Send for (50 Page Illustrated Catalogue. 


‘euTszue 190430 Aue ueyy 


eer "e8: 


SCHLEICHER, SCHUMM & CO., 


833d & Walnut Sts., Phila. 


THE ALBANY STEAM-TRAP (0s 


BUCKET AND GRAVITATING 


TT: R:A: PP: S 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
levelin boiler, doing away with pumps 
and other mechanic al devices for such 
purposes. 

We also manufacture Blessing’s 
Patent Renewable-Seat Stop and Check ° 
Valves.—Send for Circular. 


Albany Steam-Trap Co, “X°s7”° 


214 Randolph 8t., Chicago. 














Bucket. Gravitating. 
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Tur WATTS, CAMPBELL CO, "YAR 







MANUFACTURERS OF 


Improved Corliss 
Steam Engines, 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 H. P. 


Horizontal or Vertical, Direct 
Acting or Beam, C ondensing, 
Non-Condensing or Compoun 
Send for Circular. 


BRANCH OFFICE: 


E Cor, Sth and Chestnut Sts., 
PHILADELPHIA, PA. 





HEWES o PHILLIPS’ 
ArT b al Phe 
J dd YX OF aawy 
NEWARK, N. J. 







B 


Manufacturers of 
IMPROVED 


CORLISS ENGINE. 


ALSO 
THE ALLEN PATENT 


High Sneed Engine 


BOTH 
Condensing and Non-Con- 
densing. High econcmie 
duty and fine regulation 
guaranteed. Tubular Boil 
ers and Steam Fittings. 

PLANERS, LATHES, M 
Gear Catters, Shapers, Slotters, also Hydraulic Oil 
Presses, and Veneer Cutting Machinery, 
SHAFTING and GEARING. 

HEAVY PLANERS A SPECIALTY. 


AUTOMATIC CUT-OFF 


Embodying a New System of 
Regulation. Yhe Gov- 
ernor weighs the Load. if 
The most perfect Gov- 
erning ever obtained. 
Send for circular A, ; 
ALL ENCINE GO. 2 

BR pa. WE GUARANTEE bettor ro 

2 is possible for any other E 


—HELIOS 
LUE PROCESS PAPE 


In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings. 


PARAGON & DUPLEX DRAWING PAPER. 


Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


KEUFFEL & ESSER, NEW YORK. 


BSSTABLISHED 1506 


Buerk’s Watchman’s Clock. 
with Safety Lock Attachment. 
20 PRIZE MEDALS AWARDED 
Tocontrol watchmen in manu 
facturing establishments, public 

buildings, warehouses, etc. 
Simp est, strongest, cheapest 
ong eee i “ys of ‘its ane. 
e, W eys, co 
$50. Send for C roular. _ 


0. E, HAUSBURG, Sole Agent, 
71 NASSAU ST., Room 3, N.Y. 





tion than it 
GINE to givo. 




















BUILDERS OF 


| WARDEN & MITCHE! 


Germantown Junc., Philadelphia. 


—. TANKS, 
STILLS, 
BRIDGES, 
ETC., ETC. 





BOILERS, 
Gas HOLDERS, 


GAS 
GENERATORS, 























als. 
(  anee 
= 








Hydraulic Riveting Plant and full facilities. 








SELDEN’S*"=7*PACKINGS. 


Recommended by Leading 
Engineers for 
Steam and Hydraulic Use. 


rhe Korting Exhaust Steam j 


INDUCTION 


CONDENSER. = 


L. SCHUTTE & C0., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump 
required. 

Offices and Warerooms: 


12th and Thompson Streets, Phila. 
A. ALLER, 109 Liberty Street, N. Y. 
JARVIS ENG. 00., 7 Oliver 8t., Boston. 







Made either with or with- 
out Rubber Core. 


RANDOLPH BRANDT, 3S Cortlandt St., New York. 


PECIAL « TOOL 
FORR AG WAY Sxops 
L. B. Flanders Machine Works, 
PEDRICK & AYER, = =6PHILADELPHIA, PA. 














Proprietors. 
SECOND-HAND IRON WORKING MACHINERY IRON-WORKING MACHINERY. 
16 in. x 6 ft. Engine Lathe Aunes, Good outer. NEW. 
16in. x 6 ft. “ arrington, G« der. : pers ; 
faetiy seington | Raging Tathagata 2h ta 
16 in. x 26 ft. Bement. Good order. of bed to suit. 


1 Fox Turret Lathe, each 13,15 and 16 in swing 
5 ft. bed. 

1 Sy. Arbor Fox Lathe, 15 in. x 6 ft. 

1 each, Hand Lathes, 10, 12, 14,15 and IX in. swing. 


Raised to swing. 52 in 
30x28 ft Shafting Lathe. New Haven. 
22x38 in.x12 Extension Lathe 


Nearly new. 
Harrington. 
One Brass Lathe with Chasing Bar. Cheap. 


. Seta ake Ghee peaiape. av 1 lron Planer, each to plane 1s, 20, 22, 24, 26, 30 and 
ain 7 tft ee ee ean ween 36 in. wide and his gh : length of table to suit 
iin: Pl . ‘Wheeler ; 1 each, 16, 20, 22, 28, 25, 28, 30, 34, 38 and 42 in. swing 


18 in. x 3ft. Planer. 
30 in. x 8 ft. ‘ 

36 in x 12 ft. 

421n x 12 ft. 

One 15 in. Shaper. 
10 in. Stroke Slotter. 


Upright Drills 

each, 2, 3, 4 and 6 Spindle Gang Drills. 
each, 8, 10, 12, 15, 20 and 28 in. Shapers 
No. 2 Milling Machine, Lincoln pattern 
Grant & Bogert Milling Machine 
One Universal Miller. Brown & Sharpe. each, Nos. 2, 4 and 5 Screw Machines. 
One Milling Machine. Each Poole & Brainard each, 3 and 7 Spindle Nut Tapper 


Pond. 1 
1 
1 
1 
1 
l 
One Milling Machine. No. 2 Garvin Boring and Turning Mill, each 50 and 72in. swing 
1 
l 
1 
1 
1 


Niles. Nearly new 
N.Y.S.E.Co. Good order 

Hendey 

Hewes & Phillips 


‘one 9 i “Segre ) ~ areca Cutter Grinder. 
FOO Oe a ar ten ere: Nily Bow. | ¢ 191m. x 94 in. Cylinder Horizontal Engine. _ 
One No.1 Miller. Hand. P. & W. each 4, 5, and 6 ft. Arm Universal Radial Drills. 
One No.2 Screw Machine. ‘ Pat. Makers Lathe, 25 in.x 12 ft. between centers 
One 20 in. Drill. Prentice. si Grant's New L niversal Miller. 
One 30in. Drill. Putnam. Good order. Pr. Bending Rolls tor ¥% in, x 60 in, plates. 
One Horizontal Boring and Drilling Mach SECOND-HAND. 
No. 1 1-Spindle Drill. Smith & Garvin. 
One Profiling Machine. Garvin 1 spindle. 
One No. 4 Stiles Punch Press. New 

We havea full line of new m’ch’y, andare prepared 
to make low quotations. Avent forthe following 
tirms. Write full particulars of what is wanted. 


NEW YORK AGENT FOR 
Brown & Sharpe Manufacturing Co, 
Powell Machine Tool Co, 

Bradley’s Cushion Hammer. 

National Mechy. Co, Bolt and Nut Mechy. 
Hilles & Jones, Boiler Tools, 

Slates Sensitive Drills. 

Elliott's Drills. Gage Brass Lathes, 


E.P.BULLARD, (4 Dev St.. NEW YORK. 


Nearly new. 


Ames. 


Good as new 
Al order. 
Al order 


1 Engine Lathe, each t8in. xsft 
1 ie ae 22 x 10 ft. 
1 Iron Planer, 20 x 20x 4 ft 
l oF _ 24x 4x 5 ft 
l : 380 x 30x 7 ft. 
1 . 32x 30x 9 ft. 
1 40 ‘Ib mele ‘'y Hammer. 
1 Lincoln Pattern No. 2 
1 36 in. Gear Cutter. 
1 Horizontal Boring Machine ; 
centers ; 36 in. swing. 
All Kinds Machinist’s Tools and Supplies. 
NEW YORK AGENCY OF THE TANITE CO., 
TAYLOR MEG. C0., ENGINES, BOILERS, &c., 


2 Miller. 


takes 6 ft. between 


AND FOR THE NEW POLISHED SHAFTING. 
| H. PRENTISS & CO., 42 Dey St., N.Y. 








24" EXTRA HEAVY ENGINE LATHE. 




















SIDE ELEVATION 


BU 


2 whe & 


my 


Ss. S. HEPWORTH & co.,*nre STATION 


PRICES AND PARTICULARS FURNISHED ON 


YONKERS, 
APPLICATION. 


nN. ¥. 





erent ¢ 1 
“ne =Tma deed 
CHAN FLOSS 


Our “Two Speed” 


wes 


is the only 
machine of its kind. Size for size, 
these hoists are lighter, 


than other makes 


and cost 
no more, 

The above is one of our special 
ties. Send for hoist circular. We 
Design, Construct and Furs 
nish al 
tive plant 


| 
; 
| 


lL kinds of steam and mo 


New York Engineering Co. 
64 Cortlandt St., N. Y. 
WORCESTER, MASS 
W. C. YOUNG & C ey Manufacturers of 
ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


THE BABCOCK & WILCOR C0, |sreaw souee 


30 Cortlandt 8t., New York. Branch Offices. 
107 Hope St., Glasgow, Scotland. BOSTON: eal | 


——s ow oe 60 Oliver Street 
af >= 
tr 


PHIL ADE i. PHILA 
2 N. 5th Street. 

tj 

{4 

ry | 

bi Ina NO 

1 \ r \ 
i. 

tt | a Misston Street. 

7 *” HAVAN 


PITS RGH: 
Send to nearest office for Circular BO ‘a Ignacio, 
























8 4th Avenue, 
C HTC AGO 
: 48.0 ‘anal Stweet. 
To; INC IN 
4 “aw oa Oe 
NEW ORLEANS: 

54 Carondelet St. 
ASAN FRANCISCO: 


CGEORCE H. BENJAMIN, 
Electrical and Mechanical Engineer, 


Expert in Patent Causesand Solicitor of American 
and Foreign Patents. 


SBCOND-IAND MACHINERY 
FOR SALE. 


One Engine Lathe, 87 in. swing, 20ft. bed. 
rest. Screw feed geared in face plate. 

One Engine Lathe, 78 in. swing, 14 ft. bed. 
rest. Screw feed geared in face plate. 
One Engine Lathe, 20 ft. bed, 42 in. swing 
One Engine Lathe, 16 ft. bed, 48 in. swing. Bement’s 





Comp’d 


Comp’d 


make 
One Engine Lathe, 12 ft. bed, 25 in. swing. Bement’s 
make, 


One Tron Planer, 
Very heavy. 

One lron Planer, planes 24 ft. long, 62 in. x 62 in. 
Excellent condition. 

One Iron Planer, planes 16 ft. long, 42 in. x 42 in 
Bement’s make. 

One tron Planer, planes 11 ft. long, 36 in. x 36 in. 
Bement’s make 

One Iron Planer, planes 8 ft. long, 30 in. x 30 in. 

One -lron Planer, planes 7 ft. long, 30 in, x 301n, 
New Haven make. 

One Iron Planer, planes 6 ft. long, 
Halliday make. 
One 5-foot Radial Drill 
One 40-inch B. G. 8S. F 

Engine Co.’s make. 
One 42 inch Car-Wheel Borer. 
One 12-inch Slotting Machine. 
One Axle Lathe. 

'wo Durrell’s 7-Spindle Nut Tappers 
Send for lists New and Second-hand Tools, too long 
for publication 


THE GEORGE PLACE MACHINERY CO,, 


121 Chambers & 103 Reade Sts., 
NEW YORK. 


planes 34 ft. long, 72 in. wide. 


28 in. x 28 in. 


Bement’s make. 
Upright Drill. N. Y. Steam 


Bement’s make. 













) 


1 ¢ AMERIOAN 


Improved Mi icrometer Cali 


BROWN & SHARPE MFC. CO. 


| 
PROVIDENCE, R. I. | 
| 


per | 
IN MOROCCO CASK, $5 


PRICE, $5.00. 












Tool makers | 
ind machinists 
fully realize the 
convenience of 
reliable Mi- | 








= 


‘rometer Cali- 
per for quic k | 
and accurate | 
measurements. | 

We recom- 
mend this Cali- 
per as embody- 
ing the best 
features of this 
class of instru- 
ments from an 
experience of 
sixteen yearsin 
their manufac- 
ture. 

This Caliper 
having the deci- 
mal equivalents 
of 8ths, 16ths, 
32ds and 64ths of an inch stamped on its frame, they are always in sight, thus avoiding vexatious delay. 

The screw thread not being exposed, there is no liability of its injury. 
To adjust nut (to compensate for any wear) withdraw graduated sleeve D to end of arm sufficient 
only to apply the small wrench accompanying the instrument. 


CAR WHEEL AND AXLE ee 


RAILROAD, LOCOMOTIVE 
AND CAR SHOP 


EQUIPMENTS 





Sharpe Mfg.Co. ,22 .-7 
RI, 


275 
>> Brom& 
11 .6875 Lrovidence 








Photographs and Prices on application 


MILES 1001 WORKS, 


Hamilton, Ohio. 
PHILADELPHIA, 
CHICAGC, 


OVERHEAD TRAM RAILS 


wie Weston s Differential Pulley Blocks. 
ZS *: ANY CAPACITY. : 


The Weston Pulley Block is suspended from a 
traveler or trolley which runs freely on the lower 
flange of the track. The tracks by means Cf curves 
and switches can reach any desired points 

Plans and estimates furnished on application. 


SOLH MAKERS: 


THE YALE & TOWNE MEG G0, 


STAMFORD, CONN. 


NEW YORK, | BOSTON, | PHILADELPHIA, CHICAGO, 
62 READE STREET,! 224 FRANKLIN ST. | 15 N. SIXTH ST. 64 LAKE STREET. 


General Crane Catalogues on Application. 


713 Chestnut St. 
153 Lake Street. 






































‘_—— = 
OVERHEAD TRAM-RAILS, 








o> For Immediate Delivery. 


380 in, xX 80 in, PLANERS, to plane 6 ft. and 19 in, LATHE Se 


9 ft. long, also ] lengths. 
CREAT REDUCTION IN PRICES. 


G. A, GRAY, Jr. & CO., 
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>t EXartford, Conn. * 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 


THE PRATT & WHITN EY Co. 
fe ly 








A 


KNURLING TOOLS. “Wie teers or SPUR WHEELS, 
a 


THE BILLINGS & SPENCER CO, "wek™ 
BILLINGS’ Drop Forged LATHE Docs. 


IR ON AND STE EL FOR 
THE PURPOSE. 


A Full Line in Stock. 


Dron Forgings 


OF EVERY DESCRIPTION. 














Warner nt 





"OIHO ‘GNW13A3190 
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ENGINE LATIES. 
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grapbs and Prices furnished on a 
Lowell, Mass.,U. S 


Manufacturer of 
\tion. 


* from 16 to 48in. 


utttnan iy, 
yl 

go 

sp 

it 


Wi 
i 


GEO. -W. FIFIELD, 








T ographs for drawing the teeth of A 
@ DO N gears and much other general in a. M. ALLEN, PRESIDENT, 
tormation in A anchors on the 
Teeth of Gears, their Curves, Properties, and Practical r x TIT ry r : 
Vonstruction. Price One Dollar. Specimen pages tree. W. B. FRAN KLIN, \ 10E-P RESIDENT. 
GEO. B. GRANT, 66 Beverly Street, Boston, Mass. > * 
J. B. Prrrozg, SkoretTary. 





KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 





PUNCHING PRESSES, 





42 EAST EIGHTH STREET, 
Cincinnati, O. 








MILLING Ree 


In sovontoon regular and nino spocial varieties and sizes, 


DRILL PRESSES, 


Ten regular and eleven special sizes. 


SENSITIVE DRILL PRESSES, 


Two, three, four or more spindles. 


TAPPING IVIACHINES, 


Four Varieties, 


HAND LATHES, 


Right, ten, twelve and fifteen inch swing, 
with or without back gears. 


CUTTER GRINDERS, 
WOOD PLANERS, SLIDE RESTS 


AND 


SPECIAL MACHINERY 


Of Every Description. 


E. GouLp & EBERHARDT, 


NEWARK, N. Jd. 
Pat. Universal Autumatic Gear Cutter, 


Opinions of those who use them. 
Clark Thread Co., Newark, N. J 
30 in, * It does excellent work with 

little attention.” 

Mason Machine Works, Taunton, 
Mass. 50 inch. “ Best automatic 
machine we have seen yet, 

Wiley & Russell Manuf’g Co. 
Greenville, Mass. £5 inch. “ We 
like the machine very much,” 

Ball Bros., Madison, Wis. **We 
regard it as ‘a grand success. It is 
just what is wanted.’ 












If in mm ant of anything in the machinery line write 
for catalogue, stating what you wi int, to 


E.E.GARVIN & CO.. “ur Sse 
"9 


ST., NEW YORE, 


Our herd ine Drill - a neney wad Dies and 

-tantia ool, Thade or service, as 

tee! shafts and spindle. Gears and other Tools f 
for the manu- 4% 


racks cut from the solid and have 


all modern improvements, are made facture of all § 





by special machinery, and sold very kinds of . 

low. => 
wur Key Se ating Mac hine SHEET METAL 
willsave enough inti days’ use t« de y coops, 

tirst cost; no sho “| can aff — te Drop Forgings 0. 


without one, We have now reac a = 





pro mmpt shipme snt,both Key Seat Ma 


Middletown, 


: = | Photo. ‘ fore ( cal a. en oe Stiles & Parker Press Co., Conn. 
3 = ) WLP. DAVIS, North Bloomfeld, N.Y, | BRANCH FACTORY AND OFFIOZ, 69 DUANE STREET, X.Y. 





BUFFALO, 


THE BUFFALO STEEL FOUNDRY,” w. v. 


ORDERS AND CORRESPONDENCE PRATT & LETCHWORTH, 
Manufacturers of IRON and BRASS 


SOLICITED. Proprietors. 
ODGE, BARKER & CO., y 
iF WORKING MACHINER 
Monitor Turret Lathes with Chasing Are first-class in every 


Cincinnati, Ohio. 
Bar. These lathes chase right and left 
hand threads without changing leaders, 


thus saving expenses. The center of 
holes in turret is high enough from top 





also swivel. 
particular. 
Round and Square Arbor Lathes of 12 
in. and 14 in. swing with side motion 
and chasing bar and without back gear 
for ELECTRICAL and other light 
P work at reasonable figures. 
Write us for Prices, it will pay you, 


Millers, Speed Tathes, &c., &c. 


MANUFACTURER 
on SF 


of plate to enable dies or box tools of 5 
inches diameter clear around. Have 
side and end motion lever and screw, 

Box Chucks, Valve 











/J.M. CRRUSHTSSN 





PAWTUC KET.R.I. 

















